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AGRICULTURAL EXPERIMENT STATION. UTAH STATE UNIVERSITY. LOGAN 
Utah is an arid region and its people depend on the life-giving moisture of these high-
bedded snow fields. 
When the pioneers entered these valleys, one of the first things they did was to channel 
th~ streams out over the land, soak the soil, plow, plant, and cultivate their crops. Their very 
existence depended on how well they utilized these waters. As the years passed, thousands 
came to populate the valleys . To solve the prob lems of living in these arid lands, new irriga-
tion techniques were developed, dry lands were farmed, stock was turned out on the range-
lands, the' cities flourished, and industry, minin g, then manufacturing, came. 
Utah along with the rest of the Nation, boomed during and after World War II. Her 
growth has mushroomed. Her mi llion-plus inhabitants are striving for the "good things of 
life ." Continuing progress demands that new industry be brought into the State. Farmers 
need more arable acres, as residential districts infringe on present agricultural lands. More 
and better crops are needed. More schools, more roads, more and better public facilities are 
needed. These, and myriad other problems are all directly related to those snowbanks high 
in the hills. They are our prime source of water, and without water we perish. 
To effectively utilize water, we need to k now how much is available. Just how much rain 
and snow fall on Utah? How much of it is evaporated; how much is lost into the groun d; how 
much flows into our streams? We must find the answers to these questions before we can ef-
ficiently plan for effective water use . 
A start has been made. Read about it in this issue of Utah Science. 
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e 
Growing plants for pleasure, in-
doors or out, appeals to just about 
everyone. For most people it is a 
challenge to grow a plant well. 
ucce on certain ventur lead 
to oth r chall ng which xi t in 
trem ndous ariety. Th apprecia-
tion of Ii ing d corati e plants is 
actuall y u ni ersal. 
Application of scientific knowl-
dg ha helped create a boom in 
indoor plant us and the architec-
tural incorporation of expenses of 
glass has promot d the growing of 
uch plant. 
When a plant i in ited to a spot 
in one s Ii ing room how suitable 
is th n ironm nt pro id d? Indoor 
conditions ar cho en to uit th 
human inhabitants so th t mpera-
tur i uniformly somewhere near 
70° F. Central heating wi thou t 
m chanical humidification results in 
extr m ly low r lative humidity. 
In addition the wall areas and 
draperies lower the light intensity 
erely. From the new hou e plant's 
point of iew its corner could be 
described as a HOT, DR Y, A D 
BEARABLY DARK DESERT. 
It if it had a choice would much 
pr fer a greenhouse as a home. In 
a gr nhouse much greater light 
intensity is a ailable. Night tempera-
tures are kept at 60 to 65° F for 
most plants· some as low as 50° F. 
Higher relati e humidity is a third 
benefit to greenhouse plants. 
orne people can afford to pro-
ide their plants with a greenhouse 
environment. uch hobby green-
houses may be small copies of the 
commercial types, or they may be 
structures attached to the home, or 
simply window-size units. 
• 
BERNARD G. WESENBERG is an assistant 
professor of horticulture in the Department 
of Plant Science. 
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The u ual ituation how r i 
to bring a f w plant into our hom 
wh r they mu t tol rate the people-
oriented n ironm nt. ci e n t i fic 
consid ration has hown that th 
natural n ironment mo t n arly 
r mbling our mi-dark, 70° F 
rooms is the floor of tropical forests. 
Only a small amount of light pene-
trates the dense tropi(Ooal jungle and 
the temperatures of this for st floor 
ar imilar to th th rmostat s tting 
in most hom s. Th one glaring dif-
f rence in comparing our home in-
t riors to th jungle floor i the lack 
of humidity. Th st aming jungle" 
is compl t ly for ign to the desert-
like atmosphere inside our homes. 
In spite of this one lack the 
plants commonly used as indoor 
plants are immigrants from tropical 
areas. African voilets and the varied 
philodendrons are excellent exam-
ple of home-tolerailt plants tak~n 
from tropical nvironments. 
If we wish to enjoy the challenge 
of growing decorati e plants in our 
homes we should realize the limita-
tions of not pro iding greenhouse 
urroundings. Indoor plants must 
be chosen which are tolerant to the 
en ironment in the home. Soil and 
water needs can be managed easily 
onc they are understood. The light 
and temperature in the home can 
not readily be adjusted for the 
plant's benefit so they are most 
critical aspects. Knowing the light 
and temperature -equirements of 
the plants you wisn to grow is the 
first step. For example cyclamen 
which need a 50 to 55° F night 
t mperature did w 11 in the cool, 
well-lighted sunporches or the win-
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dows in the unheated bedrooms of 
Grandma's day. Growing cyclamen 
in the pre nt-day living room is 
futile however because the tem-
p ratures are too high. The display 
is wonderful but the cyclamen 
plant does not last long enough to 
di play the flowering potential it 
would produce at lower tempera-
tures. 
HT REQUIRE.M1r:NTS 
Light requirements have two 
dimensions. One is intensity and the 
other is duration. African violets 
illustrate light intensity require-
ments. They will flower only if the 
light intensity is between 500 and 
1 300 footcandles. This is a fairly 
low light requirement when com-
pared to a nonnal sunny day which 
will range near 10,000 footcandles. 
Yet this is a high requirement when 
compared to general home interior 
which averages 5 foot candles with 
normal lamp usage. Indoor areas we 
consider well lighted for reading 
range from 20 to 50 footcandles. 
Thus the north or east window ex-
posure is necessary to provide an 
African Violet with proper light 
intensity. 
The duration of light means the 
length of day, which is also termed 
photoperiod.' In commercial pro-
duction the flowering of chrysan-
themum and poinsettia is regulated 
by controlling the number of hours. 
of light. This is done by covering 
the plants with black shade cloth to 
keep out the light. A poinsettia 
grown in the home must be shaded 
or put in a closet each evening as 
the light from a table lamp is suf-
ficient to keep it from flowering. 
one of the commercial flowering 
3 
plants are adapt d to growing in-
id our hom . With p cial treat-
m nt and care om can be 
flow r d in the hom but it i 
difficult to t th quality which 
re ult from gre nhou e culture. 
h foliage plan are mor closel 
uited to our indoor urroundings. 
Pro ide a p ition with as much 
light as po ibl how r. If a 
foliage plant i plac d in a dark 
location for a couple of week shift 
it n ar r to a window again so that 
it can reco er. Artificial lights b ne-
fit plants but the light sourc should 
be near the plant. To promote the 
plant s welfar the 1 ngth of ex-
po ur hou!d b about 16 hours 
p r day. 
Mo t indoor plant are on di play 
and the cultur gi n th m should 
bairn d at k pin th m in good 
ondition - not at g tting rapid 
rowth. Wat r paringly but when 
wat r i n d d app! nough to 
w t th entir oil ball. Infr quent 
ad quate watering i mu h more 
b neficial than a daily dribbl which 
wets onl the top half-inch. 
Fertiliz r hould b us d with 
r traint. Occa ional r potting with 
a good oil mix may be e en better 
than using f rtilizer. The mixture 
used for foliag plants hould be 
Figure 1. Grape Ivy (Clssus rhombi folia ), on the table, is one of the pla nts most adaptable 
to the desert-like conditions in the modem American home. 
porou enough to guarantee good 
dainage and aeration. Peat moss, 
and and soil in equal parts is a 
ood g n ral mixture to use. 
The minimal water and fertilizer 
I el ar r commended because the 
o rall house plant environment 
th n will b mor nearly balanced. 
Higher water and fertiliz r levels 
would promot growth but light and 
t mp ratur conditions are not suit-
able for quality growth. Thus plants 
look best for th longest time if all 
factors are regulated to keep growth 
at a minimum. When specimens be-
come un atisfactory, the most likely 
cau of troubl are 0 erwatering, 
o erfertilization, or too low levels of 
light intensity. 
This awareness of the shortcom-
ings of a home interior for plant 
culture may help you understand 
the advantages to a specialized 
structure. Hobby greenhouses may 
be as small as a window unit, which 
resembles a bay window but has 
facilities for temperature control. 
Aluminum and glass models to fit 
standard windows begin at $75.00. 
The most economical walk-in size is 
a lean-to greenhouse which may 
also have the appeal of direct access 
from within the home. A lean-to 
uses one wall of the house or garage 
as one side. A free-standing green-
house, or minature commercial 
house, is another possibility. Exam-
ples of cost for such structures are 
$470.00 for a 10 x 14-foot all-
aluminum lean-to, and $845.00 for 
a 14 x 16-foot freestanding building.1 
These expenses are comparable to 
many other interests for enjoyment, 
such as a motor and boat or camp-
ing facilities, on which a person or 
family may decide to spend money. 
The home greenhouse offers, even 
demands, much more interest and 
use than certain other kinds of 
equipment. 
Covering greenhouses with plastic 
is commonly used for commercial 
purposes because of its economy. 
For a hobby or home greenhouse, 
lightweIght plastic film is not recom-
lInquire of the author if you wish names 
of dealers. 
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mend d. Rigid plastic or fibergla 
howe · er may be v ry uitable. A 
p rman nt gla hou is the mo t 
appealing in app aranc and the 
b st general con ideration. 
The basic operations which must 
be provided in operating a green-
hou are temperature control, 
watering, soil and fertilizer man-
agement, and pest control. 
OUS NA M 
Temperature control for small 
units is handled by automatic 
device. A minimum temperature is 
select d and heat is turned on by 
the th rmostat, just as in the home. 
Ventilation to pre ent excessive 
temperature buildup or unnecessary 
los of heat also is controlled by 
sen ing units. A 10° F to 15° F span 
is the normal temperature range 
greenhouse controls are set to main-
tain. When the upper temperature 
of the desired range is reached due 
to the sun's heat a row of glass 
panels attached to the peak of the 
greenhouse i opened so warm air 
may escape. U nl cooling de ice 
are provided temperature may ri e 
beyond the upper limit e en after 
maximum entilation. ummer con-
trol of temperature may be difficult 
because of the heat produced J:>y 
bright sunshine. Shading compounds 
are applied by commercial growers. 
This may b considered unsightly 
for home greenhouses so lat shading 
may be used. Evaporative coolers 
are the most suitable system if 
mechanical cooling is desired. 
Watering is a routine chore but 
it is also the best cime for the 
grower to observe plant progress and 
development. During warm seasons 
the floors and walkways are also 
wetted down regularly to increase 
the humidity. Regular and thorough 
observation to police pest invasions 
is necessary. Prevention is most 
desirable but infestations can be 
eliminated with correct use and 
timing of sprays. 
GdOd soil management depends 
entirely upon using materials such 
as peat moss or perlite in the mix-
ture so that proper drainage is pro-
vided. Sand also promotes drainage 
FOR MARCH 1966 
but it la k th wat r-holding capac-
it of ith r p rlite or organic 
mat rial like p at mo . Ordinary 
oil pro ides a reservoir of mineral 
1 ments which are needed along 
with the fertil izer used. 
(Continued on page 44) 
Figure 2 . The rubber plant (Ficus elastica ) I left end, and the fiddle leaf fig (Ficus 
pandurata), tall branched plant on right end, dominate this large scale planter box to form 
a very appealing di splay . 
Figure 3. This custom greenhouse has glass on only the roof and the south wall, yet proves 
adequate for growing a wide range of decorative plants. It is a marvelous piece of hobby 
equipment. 
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WHO PAYS THE TAX BILL? 
The past decade has been marked 
with a tremendous increase in the 
amount and type of services pro-
ided by state and local go ern-
ments in tah. To finance them, 
taxes ha e al 0 spiraled upward. 
ombin d tate and local tax coll c-
tion ha mor than d ubI d inc 
1 55 and amount d to an timat d 
high of 275 1 illion in 1 65. hi 
i about 275 for ach man \·",oman 
and child in th tat. 
\ \ h r did th mon 
\\'ho p id it? I th 
eli tribut d quitabl 
pulation? h ar I gitimat 
qu tion nd ar of gr at conc rn 
t tho who mu t foot th tax bill. 
. It att mpt to ca t om ob-
j tiv light on th r lati tax 
burd n arri d by diff r nt incom 
nd upational roup. Tax bur-
d n i m a ur d in t rro of tax 
paid a a p rc nt of income b for 
tax . 
1963 TAX COLLECTIONS 
.,. tah total ta ' 011 ction in 
aunt d to 225.4 million 
( tab) 1 ) . N urn rou ta ' w re 
I ' \'i d by h . tat and local go rn-
m O.t to rai thi mon . The 
prop rt tax 0 r hadO\ ed all other 
and a count d for 47 perc nt of 
t tal colI ction. h g neral sa) 
ax wa th ond most important 
urc of tax income and con-
tribut d 22 p rc nt· 1 cti al 
tax added 13 p rcent. Indi idual 
10 om tax anoth r important 
ontribut d 9 p rcent. Motor 
lie n amounted to 3 per-
c nt. h balance wa made up of 
th r mi c llaneou taxes. 
• 
RONDO A. CHRISTENSEN is an a ssociate 
p rofessor in the Department of Agricultural 
Economics. 
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TAXES ANALYZED 
Th of r al and prop-
Utah 
license 
he first 
were includ d 
conglomerated 
he anal i i ba ed on a ample 
of 5810 indi idual it miz d incom 
tax r turns fil d for 1963 b tah 
re id nts. Thi a about a 3 p rcent 
ample of all indi idual itemized 
return. Each r turn was assumed 
to r pr nt a famil unit. Included 
in the tud w r all prop rt , g n-
ral al inco and ehicle 
lic n tax itemiz dad ductions 
by indi"idual or paid by th m in 
th op ration of a farm or self-
mplo d bu in 
o facilitate th anal) is all 
familie. wer di ided into three in-
come groups according to net in-
come from all ources b fore taxes: 
Ie than $4 000 4 000 to $8 000 
and more than $8 000. They were 
also cla iIi d into nine occupational 
groups according to the nature of 
their mplo m nt or major sourc 
of incom . Famili wer clas ified 
as self- mplo ed or farm r if gro 
income from th ource exceeded 
income from \. ag sand salarie . 
One can safely generalize from 
the data presented in this article to 
all r sidents itemizing d ductions, 
but not to all families in the state, 
ince a greater proportion of th.e 
higher income families itemize de-
ductions. 
LOWER INCOME FAMILIES 
The a erage net income of lower 
income family units was $2 392; it 
ranged from a low of $1,964 for 
r tir d families to a high of $2,904 
for farmers (table 2 ) . Taxes paid 
p r famil a eraged $157 and varied 
from a low of $106 for unskilled 
v orkers to a high of $538 for 
farmer. 
axes paid p r family unit aried 
much more than income. The com-
bin d tax paid by farmers in per-
cent of incom was almost three 
times as large a for all family units 
in the lower income group - 18.1 
and 6.6 perc nt of their income, 
r pectively. The self-employed paid 
1 .4 percent and retired people paid 
10.2 percent. All other occupational 
group paid taxes equi alent to 
about 5 to 6 percent of their in-
orne. As will be seen later, the 
relati el large tax burden carried 
by farmers and self-employed 
families is due mainly to large 
property taxes, and partially to 
larger than a erage sales taxes. 
Retired familie in this particular 
group had high taxes because of 
larger than a erage property taxes. 
Table 1. 1963 Utah tax collections 
Source 
Property taxes 
General sales taxes 
Selective sales taxes 
Individual income tax 
Motor vehicle licenses 
Other taxes 
Total 
Million 
dollars 
106.8 
48 .8 
28.9 
20.7 
5.9 
14.3 
225.4 
Source: Seventeenth Biennial Report of the Utah State Tax Commission. 
Percent 
47 
22 
13 
9 
3 
6 
100 
Note: Property taxes are for calendar year 1963; all other tax.es are for fiscal year ending 
June 30, 1963. 
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Table 2. Incidence of Utah taxes on lower income families, 1963 
(Under $4000) 
Number Income Tax in 
of per Tax per percent 
Occupation famili es family family of income 
Self-employed 61 $2,866 $297 10.4 
Profes; ional , salaried 139 2 ,496 146 5.8 
Sales, clerical 426 2 ,506 115 4.6 
Skilled workers 60 2 ,605 147 5 .6 
Semi-skilled workers 181 2 ,519 140 5 .6 
Unskilled workers 355 2,098 106 5 .1 
Farmers 77 2,904 538 18.1 
Retired 113 1,964 199 10.2 
Other 89 2,234 136 6.1 
Total 1,501 2 ,392 157 6.6 
Table 3. Inc'dence of Utah taxes on middle income families, 1963 
($4,000 to $8,000) 
Number Income Toxin 
of per Tax per percent 
Occupation families family family of income 
Self-employed 120 $6,044 $535 8.9 
Professional, salaried 598 6 ,323 354 5.6 
Sales, clerical 559 5 ,762 326 5 .7 
Skilled workers 516 6,317 361 5.7 
Semi-skilled workers 711 6,207 361 5.8 
Unskilled worlcers 292 5,625 615 10.9 
Farmers 64 6,808 1,199 17.6 
Retired 22 5,629 370 6 .6 
Other 99 5,987 326 5.4 
Total 2,981 6 ,104 402 6 .6 
Table 4. Incidence of Utah toxes on upper income families, 1963 
(Over $8,000) 
Number Income Tox in 
of per Tax per percent 
Occupation families family family of income 
Self-employed 93 $20,214 $1,661 8.2 
Professional, salaried 544 12 ,053 712 5.9 
Sales, clerical 184 11 , 140 689 6.2 
Skilled workers 165 10,374 624 6.0 
Semi-skilled workers 218 9,700 559 5.8 
Unskilled workers 41 10,631 617 5 .8 
Farmers 18 13,764 1,964 14.3 
Retired 8 16,087 864 5.4 
Other 57 12,453 752 6 .0 
Total 1,328 11,924 756 6.3 
Table 5. Incidence of retail sales taxes in Utah, 1.963 
lower income Middle income Upper income 
Percent Percent Percent 
Tax per of Tax per of Tax per of 
Occupation family income family income family income 
Self-employed $106 3.7 $146 2 .4 $411 2.0 
Professional , salaried 66 2.6 139 2.2 222 1.8 
Sales, cle rical 56 2 .2 125 2 .2 212 1.9 
Skilled workers 63 2.4 141 2 .2 207 2.0 
Semi-skilled workers 63 2.5 156 2.5 195 2 .0 
Unskilled workers 53 2 .5 171 3 .0 207 1.9 
Farmers 118 4.1 229 3.4 481 3 .5 
Retired 50 2.5 112 2 .0 238 1.5 
Other 49 2 .2 122 2 .0 222 1.8 
Total 62 2.6 145 2.4 231 1.9 
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HIGHER INCOME FAMILIES 
Tables 3 and 4 give the combined 
tax incid nce for middle and upper 
income categories. Middle income 
familie a eraged $6 104 income an d 
paid $402 in taxes; upper income 
famiIi s had a erage incomes of 
' 11 924 and taxes of $756. 
As with the lower income group, 
farmers in the middle and upper 
income categories bear ~ burdens 
considerably heavier than other oc-
cupational groups. 
Farmers in the middle income 
category paid taxes equal to 17.6 
percent of income' in the upper 
income category they paid 14.3 per-
cent. 
Self-employed persons also pay 
consistantly higher taxes than most 
people. Their taxes a erage about 
half again as much as most groups. 
Unskilled workers in the middle 
income group paid 10.9 percent of 
their income in taxes. T his was 
unusually high. The extra taxes 
were due entirely howe er, to taxes 
paid on farm property. Many people 
in this category had farming opera-
tions but were classified as un-
killed workers because their income 
from salaries and wages exceeded 
gross income from farming. 
Unskilled workers in the upper 
income group as well as professional, 
salaried, sales, clerical, skilled, semi-
skilled, retired and other workers 
in both income groups, all had tax 
burdens equal to about 6 percent 
of net income. "O ther" workers in-
cluded those whose occupations 
were unknown. 
The average income of all families 
in the sample was $6,475. Of this 
$419 per family, or 6.5 percent of 
income was paid for U tah sales, 
propert , income, and ehicle license 
taxes. Combining all three income 
groups, farmers paid the most taxes 
per family, both in total dollars as 
well as in percent of income. T heir 
tax bill in 1963 a eraged $966 or 
17 percent of income. Self-employed 
persons also paid a large tax per 
family, $864, but their income was 
substantially more than average 
while income of farmers was less 
than average. 
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Table 6. Incidence of Property taxes in Utah, 19631 
Occupation 
Self.employed 
Professional , sa laried 
Sales, clerical 
Skilled workers 
Se mi-skilled workers 
Unskilled workers 
Farmers 
Retired 
Other 
Total 
Lower income 
Tax per 
family 
$187 
58 
44 
72 
65 
43 
415 
143 
78 
83 
Percent 
of 
income 
6 .5 
2 .3 
1.8 
2 .8 
2 .6 
2 .0 
14.3 
7.3 
3 .5 
3 .5 
l lncludes vehicle licenses. 
Middle income 
Tax per 
family 
$357 
164 
155 
171 
164 
404 
940 
197 
151 
211 
Percent 
of 
income 
5.9 
2 .6 
2 .7 
2 .7 
2 .6 
7 .2 
13.8 
3 .5 
2 .5 
3.5 
Upper income 
Pe rce nt 
Tax per of 
family income 
$836 4.1 
306 2 .5 
299 
291 
243 
258 
1,274 
187 
326 
342 
2 .7 
2 .8 
2 .5 
2 .4 
9.3 
1.2 
2 .6 
2.9 
Table 7. Incidence of income taxes in Utah, 1963 
Lowe r income 
Occupation 
Self.employed 
Professional , salaried 
Sales, clerical 
Skilled worke rs 
Semi-skilled workers 
Unskilled worke rs 
Farmers 
Retired 
Other 
Total 
Tax per 
fam ily 
$ 5 
22 
15 
12 
11 
9 
6 
6 
10 
12 
Percent 
of 
income 
.2 
.9 
.6 
.5 
.4 
.4 
.2 
.3 
.4 
.5 
p r nt of th ir inco Thi wa 
but twi th a r Prop rt 
ta ' f r m t oth r in th 
farmin CT 
INCOME TAX 
Th tah in m tax compar d 
al an prop rt 
rtant a a 
I 
Middle income Upper income 
Tax per 
family 
$32 
52 
46 
49 
41 
40 
30 
60 
54 
45 
Percent 
of 
income 
.5 
.8 
.8 
.8 
.7 
.7 
.4 
1.1 
.9 
.7 
Tax per 
family 
$412 
183 
178 
126 
121 
151 
210 
439 
204 
183 
Percent 
of 
income 
2.0 
1.5 
1.6 
1.2 
1.4 
1.4 
1.5 
2 .7 
1.6 
l.S 
p r family ( table 7) . In perc nt 
of In om In om tax ranged 
b tw n a I w f 0.2 to a hiCTh of 
2.7 am n all inc m and 0 upa-
ti nal 
Th tax wa progr 
of income taxes by 
an d among th thr 
Prof ional and 
the h a ie t 
low r incom group 
r tir d famili had th 
h a i t burd n in th 
indi at that 
m t rtionality of 
l tal tax tahn r ult 
(Continued on page 17) 
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Herbie e de contro 
of rabbetbrush and sageb ush 
• • n mlxe 
R hO\ n that both 
rabbitbrll h 
g -
brush and rabbitbru h in vnc appli-
cation. 
HERBICIDES 
Herbicides \ re applied to mixed 
stand of big sag brll h and little 
rabbitbrush ( Chry othamnus viscidi-
fLoru) at Randolph and Eureka, 
tah, and to mixtures of big sage-
bru h and big rabbitbrush ( hryso-
thamnus auseosus) at ernon and 
Bluffdale, Utah. 
uring a 3- ear period 1963-65, 
a r lati ely new h rbicide called 
ordon 22-K was u ed on mixed 
stands f agebru hand rabbitbrush 
sp cie. ordon 22-K wa applied 
along with Kuron and Esteron at all 
four xperimental area during the 
first w ek in June 1963. Kill of 
ag b u hand rabbitbru h showed 
differential response among the 
• 
C. WAYNE COOK is the a ssistant dean and 
p rofessor in the College of Natural Resources. 
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stands 
lhre h "fbi icl 
e t r 
tiv'ly. Th 
r und of tiv 
T I'd n 22-K i 
tudi 
a u uall being 
C. WAYNE COOK 
m t uitabl f r killin mix d au -
bru h n I rabbit rll h. hi a um 
that il In i lur i availabl and 
littl 
kill 
pnng wa 
pring 
Figure 1. Invasion of big IGgebrush and little rabbltbrush on grass bottomland near lan-
dol"", Utah. 
9 
Table 1. Average percent plants killed after application of various herbi-
cides during the first week in June at four locations where 
mixtures of sagebrush and rabbitbrush were present 
mula was de eloped in areas where 
in a ion of bru h ranged from 
abou t 20 percen t to abou t 50 per-
c nt of the canopy co er. The con-
Rate 
pounds 
Herbicide per acre 
Tordon 22-Kl 1.00 
Tordon mixture 101 2 1.50 
Kuron l 3.00 
Esteron 76-El 3.00 
Tordon 22-K and Kuron2 1.66 
Tordon 22-K and Esteron2 1.66 
l Applied on all locations 1963, 1964, and 1965 
2Applied on all locations 1964 and 1965 
sters of 24-D or 24 5-T with Tor-
don 22-K ga e 'c Hent kill of 
both sagebru hand rabbitbrush at 
all locations. It hould be pointed 
out that Tordon 101 is a mixture of 
Tordon 22-K and 2 4-D but in thi 
case the 2 4-D is a alt and not an 
e ter as was used in th mixture 
with Esteron 76-E. This perhaps 
accounts for the effectiveness of the 
latter mixture in controlling big 
sagebrush. 
FORAGE YIELDS 
A frequently asked question is 
how much increased forage can be 
expected if brush is successfully 
killed? This depends upon the un-
desirable brush species, the extent 
of the invasion, the potential of the 
site, and the species and amount of 
understory present. 
Naturally, the higher the potential 
of the site the greater the returns 
from brush control. It is generally 
agreed that at least 15 to 20 percent 
ground cover of desirable grasses 
should be present as understory to 
reoccupy the space released by the 
killed brush . 
Research shows that big sage'-
brush is more competitive with 
range grasses than the rabbitbrush 
species and li ttle rabbitbrush is more 
competiti e with associated forage 
species than is big rabbitbrush. On 
the plots where the three brush 
species have been studied, various 
sites have been represented and the 
in asion of brush has varied widely 
in intensity. Production following 
spray has be n determined on more 
than 1,000 plots of each of the three 
10 
Percent plants killed 
Big Little Big Big 
sage- rabbit- sage- rabbit-
brush brush brush brush 
68.6 94.6 62.7 96.6 
51.8 90.8 35.8 95.4 
86.6 55.8 90.3 75.8 
89.6 63.5 92.4 80.3 
96.5 95.5 90.4 98.8 
95.4 96.3 92.1 97.6 
bru h P ci tudi d. In all ca e 
the incr a ed produ tion ha b n 
valuat d with p r nt bru h co er 
controll d and pot ntial of th it . 
Fr m th al ulation a g n ral 
formula an b pr nt d for esti-
mating th e p ct d foraue increa 
aft r bru h i controlled. The for-
r ion factor changes somewhat 
with inten ity of in a ion but sam-
pI of light and heavy inten ities 
w r not uffici nt to d tennine the 
xtent of the change for any of the 
pecies studied. 
HOW TO FIGURE 
As an example for calculation 
purpose a site is belie ed to have 
a potential of 1 500 pounds of air 
dr forage per acre and the inva ion 
f bru h is stimat d at about 30 
p rc nt ground co er. Bru h cover 
v uld be e timat d as normal plant 
o r or can p without compacting 
th normal growth. h formula for 
tirnatin increa ed yield from 
bru h control follow : 
(Continued on page 23) 
Figure 2 . Invasion of big sagebrush and big rabbitbrush in a crested wheatgra ss seeding near 
Vernon, Utah. 
Figure 3. Spraying he rbicide on a brush infested mountain range where subsequent grass 
yields increased a s much as 1200 pounds per acre. 
UTAH FARM AND HOME SCIENCE 
From physiographic data . 
Estimation 
to d 
and t chniqu 
tho 
in 
d to 
rapid and conomical 
tat -wid 
diff r-
runoff in areas lacking uch m a -
urements. Th e e timate ould 
th n b uti liz d in outlining the 
g ographic pattern of runoff 0 er 
the entire tate. This study has been 
completed and the results ha e been 
ucce fully u ed in obtaining a 
broad per pectiv of the state's 
water supply. The information thus 
attained i vital in fir t tage plan-
ning of a regional nature. 
DETERMINING RUNOFF 
VVhen hort tUne records of an-
nual streamflow are available on 
a stream or tributary the hydrologist 
can correlate these records with an 
adjacent or nearby stream having 
concurrent records but for a longer 
period. uch a correlation gi es an 
estimate of the mean annual runoff. 
If no streamflow records are avail-
able howe r the hydrologist must 
look for other method and tech-
niques to estUnate run-off. 
ince the ultimate source of all 
available water is precipitation and 
because records of precipitation are 
often longer and mor abundant 
than str amflow records it i quite 
common to try to establish relations 
• 
JAY M. BAGLEY is a n a ssocia te professor 
in the Utah Water Resea rch Laborato ry. 
FOR MARCH 1966 
of Utah' s Water Yield 
b twc n pr clpltation and runoff 
whi h an bud t 
ff wh r 
ar 
th pr cipitation patt rn ar 
ha ing th mo t par e network. 
ANOTHER APPROACH 
Another approach to d t rmina-
tion of th m an annual runoff i 
to r lat c rtain ph i al or topo-
graphical f atur known to in-
fluenc amount and di tribution of 
pr cipitation. It is well known that 
JAY M. BAGLEY 
amount and dispo ition of precipi-
tation ar aff ct d by phy ical or 
ba in fa tor a w 11 a the storm or 
limatic factor. on equently it 
ould b xp ct d that watersh d 
i ld would b aff ct d in a imilar 
wa. Thi approach to obtaining 
timat of runoff without ha ing 
ad quate data on pr cipitation 
tr amflow tc. i an alt rnati e 
rn of n e ity. It i an attempt 
t 0 ercom to a certain xtent the 
la k of h drologic m asurements. 
on qu ntl if ufficient runoff 
data of good quality are a rulable 
a rIa t ion "i th corresponding 
ph iographic features of a water-
h d can be e tablished. Thi 10 
turn can be us d to e timate runoff 
in ar a wh r only the physio-
graphic data are a ailable. This, 
Figure 1. Most availa ble water in Utah comes from snow that falls in the mountains. 
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Figure 2. General location of watersheds selected for analysis and major hydrologic divisions. 
U1AH FARM AND HOME SCIENCE 
in essence, was the aproach used in 
this .;tudy. 
PHYSIOGRAPHIC FACTORS 
Such drainage basin or physio-
graphic factors a land use, soil type 
geologic structure basin area, shape, 
Ie ation, slope aspect, and drain-
age density are important in their 
effect on the disposition of precipi-
tation and subs quent streamflow. 
The influence of some of these fac-
tors is not strictly independent of 
climatic factors. For example, the 
mean levation of a watershed has 
a definite relation to temperature 
and precipitation and thus bears an 
important relation to consumptiv 
losses as well as amount and form of 
pr cipitation that might occur. Like-
wise, the general orientation of a 
watershed may affect evaporative 
losses because of its influence on the 
amount of heat received from the 
sun. It may also affect precipitation 
amounts, depending on the prevail-
ing wind direction. Drainage density 
may be an index to the nature of soil 
and geologic structure of a basin. 
Although there are many topo-
graphic and physiographic factors 
which affect water yield or runoff, 
practical consideration would limit 
the factors considered to those which 
could be easily measured or for 
which the data are readily a ailable. 
The objecti e therefore, was to 
select rather simple factors or index 
parameters which might be indica-
ti e of the net effect of a principal 
influencing factor or factors. 
A lengthy discussion concerning 
data collection and analysis cannot 
be gi en here (see note at end of 
story) . Suffice it to say that precipi-
tation data and streamflow data 
were exhaustively collected and 
evaluated in terms of their adequacy 
for use in analysis. The customary 
problem of varying record lengths 
required extending many records by 
standard procedures to make them 
span uniform periods of time. Also, 
as in any hydrologic problem, the 
numbe: of stream-gaging stations 
having long time total annual flow 
records and for which there are no 
upstream diversions is somewhat 
limited. Streamflow records of some 
FOR MARCH 1966 
84 watersheds were utilized. Their 
location and geographic distribution 
can be seen in figure 2. 
PHYSIOGRAPHIC DATA 
Appraisal of mean annual water 
ield must recognize the influence of 
many drainage basin characteristics. 
Th se ha eben referred to above. 
As index s to many of these im-
portant factors the following data 
w re obtainecl from topographic 
maps: 
1. The area of the watershed 
2. The mean elevation of the 
watershed 
3. The maximum elevation of 
the watershed 
4. The drainage density 
5. The a,;,erag slope of the main 
str ambe.d 
6. Th aspect of the watershed 
7. The average slope of the land 
within the watershed in the 
north-south direction 
8. The av rage slope of the land 
within the watershed in the 
east-west direction 
9. The mean overall land slope 
of the watershea 
10. The longitude and latitude of 
the approximate center of the 
watershed 
11. The distribution of area with 
respect to elevation 
In addi tion, geologic data and 
egetation cover information were 
obtained for many, but not all, of 
the wat rsheds selecten for study. 
STATISTICAL ANALYSIS 
Because of the many factors af-
fecting runoff, the inability even to 
recognize some of them, and the 
lack of preci ion in describing them 
quantitatively, it is virtually impos-
sible to set up pr cis mathematical 
relationships for predicting water 
yield. Multiple regression and cor-
relation techniques have been used 
extensively as aids in disco ering 
relationship and testing the signifi-
cance of these relationships for 
situations where a large number 
of factors need to be e aluated 
simultaneously. Such statistical 
approaches have the appealing fea-
tures that individual and relative 
effects of the factors can be tested; 
indexes to the reliability can be 
determined and estimation equations 
can be derived. 
RESULTS 
The first major statistical analysis 
utilized data from streams and 
watersheds throughout the state. 
Results of this state-wide analysis 
gave less precision than is desirable 
in estimating water yield. Con-
sequently, the state was divided into 
more homogeneous hydrologic divi-
sions for further analyses. Three 
hydrologic divisions were developed; 
the Great Salt Lake, Uintah, and 
Southern divisions. These are out-
lined in figure 2. 
More than 122 predicting equa-
tions were derived for estimating 
water yield. Various combinations of 
the physiographic and other char-
acteristics were employed to discover 
which were the most significantly 
correlated with water yield. Stand-
ard statistical tests were used to 
evaluate the estimating precision 
and reliability of each equation. The 
analyses and relations thus obtained 
provided the .neans of making good 
stimates of water yield. Consequent-
ly, it was possible to fill in the data 
gaps and obtain a state-wide picture 
of mean annual runoff. 
ISOGRAMS 
Figure 3 is an isogram of runoff 
showing the mean annual pattern 
by a series of lines connecting points 
of equal runoff expressed as depth. 
Such a map provides a concise 
visual presentation of surface water 
production. It can be used effec-
tively in preliminary studies of 
various kinds and gives an im-
mediate visual recognition of poten-
tials and limitations in broad 
perspective. A runoff map such as 
figure 3 cannot be expected to show 
the fine detail necessary for ex-
amination of extremely small basins 
nor for solution of specific design 
problems where a high degree of 
reliability is necessary. Actually fig. 
ure 3 is a composite of fourteen 
smaller scale maps on which the 
original isolines were drawn. Trans-
parent prints of the runoff maps at 
the 1: 250,000 scale have been pre-
pared to be used as overlays with 
the Army Map Service topographic 
maps of the same scale. Any basin 
or region of interest can be outlined 
on the regular topographic maps, 
the overlay placed over it, and the 
13 
MEAN ANNUAL RUNOFF 
(BASE PERIOD 1920 - 1959) 
- ---t------
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PRINCIPAL DRAINAGE BASINS 
a HYDROLOGIC STUDY UNITS 
~ 
o COLUMBIA RIVER 
I GREAT SALT LAKE DESERT 
2 BEAR RIVER 
3 WEBER RIVER 
'" JORDAN 
5 SEVIER 
6 CEDAR 
7 UINTAH 
8 WEST COLORADO 
9 SOUTH 8 EAST COLORADO 
10 0 .0 10 
Agure 4. Principal drainage basins and hydrologic study units of Utah. 
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a rage annual runoff for that ar a 
d termin d. 
In ar a wh r r cords of natural 
runoff w r a ailable the i oline 
w r di tributed b u of appro-
priate equation pr iou I de l-
op d. he runoff was then com-
pu t d for compari on with the 
actual amount mea ured. I olin 
v r adju t d appropriately until 
m ur d and computed yields wer 
in clo balance. 
For area not having treamflow 
r cord location of i o-runoff line 
w r larg ly det rmined b u e of 
the b tter r lation which included 
I ation and pr clpltation. h 
pr iou I locat d lin in the areas 
ha ing runoff data r d a addi-
tional b nch-mark to guide the 
location of i o-runoff line in areas 
ha ing no data ith which to ch ck 
r ult. Th i olin weI' drawn in 
without r gard to the po ible effect 
of torage or di er ion. Runoff 
quantiti calculat d b u e of the e 
map would r pre nt expected 
natural runoff. 
RUNOFF INVENTORY 
M an annual runoff in Utah 
ari from entially none to more 
than 40 inch . h highe t ielding 
area app ar to be in the vicinity of 
th Littl ottonwood an on along 
th Wa atch Fron t. Oth r areas 
along the Wa atch Retng in north-
ern Utah and in th intah Moun-
tains ar relati ly high water pro-
ducers. 
Calculation of runoff for the 
ntir tat and for I cted hydro-
logic di i ions of h tate ha e been 
mad by use of the iso-runoff 
map. Re ult indicate that about 
8 551 000 acre-feet of wat r m rge 
from th wat r i lding ar as in the 
str ams and tributari of the tat. 
Thi quantit of, ater repre ents a 
uniform equi al nt d pth of about 
2 in h 0 er th ar a of th tate. 
Of th 8551 000 acr -fe t of 
runoff from the tr ams and tribu-
tari s of Utah abou t 54 200 acre-
feet ar d lop d from th . olum-
bia Ba in portion of the tate about 
4 880 000 acr -f t from th Gr at 
Basin portion and about 3617000 
acr -f et from th portion within 
the Colorado Ri er Basin. In other 
16 
Table 1. Precipitation-water yield comparisons for maior hydrologic study 
areas of Utah 
Hydrologic unit 
O. Columbia River 
area (sq mil ............................................................ . 
precipitation ............................................................. . 
runoff ...................................................................... .. 
difference ........................................................ ......... . 
1. Great Salt Lake Desert 
area (sq mil ........................................................... .. 
precipitation ............................................................. . 
runoff ...................................................................... .. 
difference ................................................................. . 
2. Bear River 
Acre-feet 
404 
389,200 
54,200 
335,000 
16,384 
7,838,900 
606,000 
7,232,900 
area (sq mi) ........... .......... .......... ....... ............. .......... 3,152 
precipitation ............................................................. . 
runoff ...................................................................... .. 
difference ................................................................ .. 
3. Weber River 
3,326,900 
1,039,100 
2,287,800 
area (sq mil ........................... .................................. 2,462 
precipitation ............................................................. . 
runoff ...................................................................... .. 
difference ................................................ ................ .. 
4. Jordan River 
2,996,900 
908,900 
2,088,000 
area (sq mil .................................................. ........... 3,753 
precipitation ............................................................. . 
runoff ...................................................................... .. 
difference ....................... ............ .............................. . 
5. Sevier RJver 
area (sq mil ................................................. ..... ..... .. 
precipitation ............................................................. . 
runoff ...................................................................... .. 
difference ................................................................ .. 
6. Cedar 
area (sq mil ........................................................... .. 
precipitation ... .............................. ................. ... ........ . 
runoff ...................................................................... .. 
difference ... ................ ................ .............................. . 
7. Uinta 
area (sq ml, ........................................................... .. 
precipitation ............................................................. . 
runoff ...................................................................... .. 
difference ............................. .. ...................... ............ . 
8. West Colorado 
area (sq ml) ........................................................... .. 
precipitation ............................................................. . 
runoff .............................. ...... .................. ................ .. 
difference ................................................................. . 
9. South and East Colorado 
area (sq mil ............................................................ . 
precipitation ............................................................. . 
runoff ...................................................................... .. 
difference ................................................................. . 
Great Salt Lake 
area (sq mfJ ................................................... _ ...... .. 
precipitation ............................................................. . 
State of Utah 
area (sq mil ........................................................... .. 
precipitation ............................................................. . 
runoff ........... .................. ......................................... .. 
difference ................................................................. . 
4,074,200 
980,100 
3,094,100 
11,214 
7,982,900 
1,074,000 
6,908,900 
5,289 
3,647,100 
271,900 
3,375,200 
11,045 
9,738,100 
1,984,200 
7,753,900 
15,508 
9,362,200 
981,200 
8,381,000 
14,007 
8,817,100 
651,400 
8,165,700 
1,773 
978,800 
84,991 
59,152,300 
8551,000 
50,601,300 
Inche. 
11.1 
2.5 
15.6 
9.0 
0.7 
8.3 
19.8 
6.2 
13.6 
22.8 
6.9 
15.9 
20.4 
4.9 
15.5 
13.3 
1.8 
11.5 
12.9 
1.0 
11.9 
16.5 
3.4 
13.1 
11.3 
1.2 
10.1 
11.8 
0.9 
10.9 
10.4 
13.0 
1.9 
11.1 
UTAH FARM AND HOME SCIENCE 
word Ie s than 1 percent of the 
i Id from tah i in the lumbia 
Riv r Ba in out 57 perc nt from 
th r at a in and about 42 p r-
nt fr m th lorad Ri\ r Ba in. 
Run ff and ther h drologic in-
rmati nil' quir d a cordin to 
\'ari t of 0' r phi and h dro-
h m an runoff total 
for th thr major 
furth r ub-
for ach r gion and i 
along with corr p nding pr cipita-
tion alu in tabl 1. 
th r pr cipitation-water yield 
r 1 ti n ha b n xamined. For 
ampl an indication f th hang 
in a rag runoff (and pr cipita-
tion ) that occur a larger areas ar 
h- .;- ! 
L J. L!. LL...l. 
di at 
ar 10 t 
hi 10 
w n t m 
at r gular agin tation. 
SUMMARY 
f w t r 
land. 
h t 01 and information gain d 
from thi tud ha e p rmitt d a 
mu h b tt r in ight into th magni-
tud g ographic di tribution and 
g n ral charact ri ti of our man-
Figure 5. Precipitation - water yield relations for Utah. 
FOR MARCH 1966 
ag able water uppl . We ha e been 
bl to prepar h drologic budgets 
1 y maj r riv r ba in which gi e 
u apr p ctive not pr iou I 
hi d. hi ha b n 'tremely 
1I f ul in a ing 0 of our man-
nt po ibili ti from a state-
i wpoint. n und r tanding 
mana ment alternati s i 
\'ital if th tat i to a ume it 
prop r role in tabli hing th pat-
t rn of r ourc d elopment that 
a ompli h particular obj cti s for 
it r id nt. Th r urgence of 
tat acti ity influ nc and orien-
t tion toward d lopm nt has most 
rtainl b n aff ct d b the ac-
qui ition of a broad app'reciation 
f it hydrology. 
NOTE 
For more complete discussion of 
analy and results see " ater 
i Id in U tab pedal eport o. 
18 tah gricultural Experiment 
tation, Utah State University, 
Logan. Utah. September 1964. 
WHO PAYS TAXES? 
(Continued from page 8) 
from the property tax. This tax has 
a particularly hea y incidence on 
farmers, and to a lesser extent, on 
the self-employed. It also creates a 
heavy burden on lower income re-
tired families. This heavy burden 
has stimulated interest in seeking 
property tax relief, or at least in 
holding the line on further increases 
in property taxes. 
Farmers and the self-employed, by 
the nature of their businesses are 
large property holders, and for this 
reason might be expected to pay 
more property t:axes than the aver-
age person. This is particularly true 
if more benefits from public services 
are received. But serious questions of 
equity and the need for tax adjust-
ments can certainly be raised when 
one group of taxpayers carry a com-
bined sales, property and income tax 
burden more than two and one-half 
times as heavy as most families and 
twice as heavy as any other occupa-
tional group. 
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COMMUNITY WATER DEVELOPMENT 
IN ASHLEY VALLEY 
RICHARD E. GRIFFIN and BEN W. LINDSAY 
all In 
tah. h 
flaming 
Mountain 
ast rn id 
When 
settl d 
truggled to 
rugged 
wn th 
Morm n pi n r 
rnal in 1875 th y 
combat th long cold 
• 
RICHARD E. GRIFFIN is Extension Water Re-
source Specialist. BEN W. LINDSAY is the 
former Extension Agent for Uintah County. 
STANAKER 
FEEDER CANAL 
___ WATER SAVING 
PIPE SYSTEM 
HIGHWAY 
40 
th ir crops. One such ditch extended 
for 8 miles and was later expanded 
into what is now th Central anal. 
Figur 1 shows the pre ent system 
of canals. 
WATER PROBLEMS 
s winter nows in the Uintah 
Mountains b gan melting in the 
pring the pion er would watch 
a hley Cr k became a rushing 
torr ntial ri r gouging out trees, 
bridg and n homes along its 
path. In July when crop n ded 
the water most, it was gone. Figure 
Figure 1. Chronic water shortages have plagued the people of Ashley Valley since the pioneers first settled the area. But as the years passed 
canals were dug and the available water resources were developed. 
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ummer. 
its nam not 
but b cau e it pa 
1 y called h 
b tw n th 
r k and pre-dam 
reek 
ju t what th wat r do - ink 
into the ground. Indu triou pio-
neer who were experts at com-
munity de lopm nt went to ry 
Fork Canyon in 1894 and con-
structed a saw mill to pro ide lum-
ber for construction of a wooden 
flume across The inks. Water 
leak d from the flume, how rand 
cau ed the oil under the supporting 
tre tles to gi way thus toppling 
and wrecking the flume. Aiter 
e eral unsucc ful attempts at 
what today is con id red a major 
ngin ring undertaking the project 
was abandoned. 
more successful community 
water project wa the con truction 
of storage re ervoirs hjgh in the 
intah mountain. ix such reser-
voir were made with horse drawn 
craper . Mo t of th were formed 
b enlarging exi ting glaciated lakes. 
orne of the dam w re made of logs. 
Th e reser oirs ha e a combined 
torage capacit of more than 6000 
acr -feet and ha e pro ed a benefit 
to farm rs. B [ore teinaker Dam 
was constructed the reser oirs 
w re the only source of late summer 
water. After A hley re k began to 
dry up water in the reservoirs was 
released for irrigation use in the 
mid summer. 
But this was not enough. More 
water was needed and many a 
farmer dreamed of ways to catch 
the spring floods and store them 
for u e in th hot ummer. But this 
required money and equipment far 
beyond the means of the valley 
inhabitants. 
NATIONAL RECLAMATION ACT 
In 1902, The United States Con-
gress passed the ational Reclama-
tion Act. Thi act pro id d funds 
for ' examination and survey for the 
construction of irrigation work.' 
All beneficial uses were to be taken 
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into account including irrigation 
h 'dr - I tri p w r muni ipal up-
pli ,fi h and wild lif 
flo d 
to harn ss the Colorado. The con-
truction of Hoov r am pro d to 
th ,orld that large dam could be 
built succes full 
Th entral Utah Project is a 
mbin d effort by the peopl of 
th state to d elop tah's share 
f th olorado 1 r. he Vernal 
of which t inaker Dam is 
part was the first phase of the 
Figure 2 . Early settlers in Ashley Valley tried to build a flume to carry the waters of Dry Fork 
over The Sinks. Leaking water continually undermined the supports shown here and the project 
was abandoned in the early 1900·s. 
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Central Utah Project of the Colo-
rado Ri er. 
Funds and engineering are pro-
\'ided by the Federal Go 'ernment 
through the Bureau of R eclamation 
and mo t of th fund are repaid 
throuo-h the al of water and h dro-
el ctric pow r. P creation facilities, 
and flood control ab orb the rest of 
the costs. 
WATER SUPPLY AND DEMAND 
Righ t to th flow of Ashley 
re k wer adjudicated and a de-
re written in 0 ember 1897 in 
the Fourth J udicial ourt of the 
tat of Utah. T n canal and irriga-
tion compani di tributed the water 
under this decree. 
I rrigation companies" ere formed 
a arl as 1897 with the la tone 
rganized in 1913. The companies 
divided the natural flow of shley 
re k and deliv red it on a turn 
ba i . Each farm r took th water 
arne \ h ther hi 
w r an 
a ccuran . 
STEINAKER DAM 
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Figure 3. The average water supply in Ashley Creek (1930-1956) in comparison to crop needs 
in Ashley Valley. 
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Figure 4 . Steinaker Dam is located 3 miles north of Vernal. A dream come true for the people of Ashley Valley, it provides boating and fish-
ing recreation and it virtually removes the threat of drought, 
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men a mem-
b r . Jinkin \ a I ct d chair-
man. Lat r th R k Point anal 
join d and L w 0\ ard 
r putati n as an 
tran act th bu in 
hip and d Ii ry. 
mb r. 
In truction \ r gi n to water 
and ditch rider 
much, ater he 
could antlclpat . \ at r u er now 
rd r th ir wat r dir t from th 
ntral Offic . 
Th probl m of accounting for 
and d Iiv ring wat r ar not simpl 
and a [or th 'ntral Hi but 
mini tration r ult b cau 
ar thr ourc of water ri ht : 
( 1) primar condar water 
from natur I tr amflo\ (2) water 
from the in th high 
(3) wat r from 
Re rvoir. om anal 
compani ha e onl econdar 
wat r right whil oth r have all 
thr wat r ricrht . Howe er the 
ntral Offic ha don a r mark-
abl job of uppl ing wat r und r 
th condition . I t ha meant care-
ful ac ountin and accurat r cord 
and while it i difficult now und r 
Figure 5 . Irrigation ca na l company business was often conducted on some front lawn befo ro 
the establishment of a central office. 
th old system it was often impos-
ible for water mast r who kept 
th ir r cord in a booklet carried in 
th ir hip pockets. 
COST OF WATER 
t inaker am and th formation 
f th Central Office ha e increas d 
th co t of water. At the ame time, 
th y have gi en the fanner an as-
ur d uppl of water that has re-
ult d in increas d production. 
Before teinaker am was built, 
a farm r could exp ct to get about 
2 acr -f et of natural stream water 
for ach acre at a cost of $.50 per 
acr -foot and 1 acre-foot of high 
mountain re r oir water at $2.50 
p r acre-foot. 
Thre acr -f et of water per acre 
might be nough to ow a crop 
in hI y all y but most of this 
\' at r wa gone before it was 
n d d. 
Wat r from t inaker Reservoir is 
timated at 2.75 per acre-foot. 
Efficient wat r u er howe er ha e 
reported that 1 acre-foot from tein-
aker Reser oir ha been adequate to 
upplement their present supply. 
PRODUCTION 
ot enough time has elapsed to 
determine accurately the increased 
production resulting from Steinaker 
am and better dis t rib uti 0 n 
methods by the Central Office. 
Howe er fanners are reporting 
that alfalfa land, just poor pasture 
before, is now producing 2 to 3 tons 
per acre. Alfalfa land producing 2 
to 3 tons per acre before, is now 
producing 4 to 5 tons. Barley pro-
duction has increased as much as 50 
bushels per acre. Most important, 
farmers feel that crop failures due 
to drought are a thing of the past. 
WHAT OF THE FUTURE? 
The construction of Steinaker 
am and the establishment of a 
cen tral irrigation office were not the 
nd of community efforts in Ashley 
Valley. Already such committees as 
the entral Office Committee and 
the intah County Conservancy Dis-
drict are at work to bring more land 
into production and pro ide an 
adequate future supply of water for 
industrial and city use by de eloping 
water from Dry Fork. 
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entral Office. Extension 
and 
bu 
liminating 
anal and nlarging th 
anal to carr th at r 
canal. Thi 
would th n b 
tion lat ral would b on truct d 
with pipe. Wat r could th n be 
d Ii r d to farm r und I' pr ur. 
In addition op ration and main-
t nan cos would be gr atly re-
duced. 
O ther futur goal includ a com-
pI te call s t m of deli ery b tt I' 
acce roads along the canal and 
b tt r measuring and turnout struc-
t ur all [which 1 ad to b tter 
PI' ducti n and a m r bundant 
lif thr uo-h om In d Hort [ 
\' ryon 
produ ti\' . 
und rway in 
w 
communit. 
[ R lamation i 
und rgr und 
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Figure 6 . The new central irrigation office for Ashley Valley is located in downtown Vernal. 
Pictured in front are John Hacking, office secretory; David Rassmussen , office manager; Dee 
Jinkins, chairman of Central Office Committee; and Ben lindsay, former Uintah County Ex-
tension Agent. 
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HERBICIDES 
if th ar a \\' r inv d d a ix-
tur f 25 p r nt bio- . ao- bru h 
and 75 p rc nt littl rabbitbru h the 
\\' 'io-ht d av r 0- \ ould b 1.0. If 
th ar a ha a total canop 
f 4 perc n t w h r th it ha 
p t ntial of 1200 pound of air dr 
[rag p I' acr the alculat d for-
ge increa from bru h control 
\I ould be (.40) (1.0) (1200) = 480 
pound p r acre. 
I t fiU t b r m mb red that onl 
th u abl porti n of th incr a ed 
h rbag i Id r ulting [rom pra -
ing r pr nt incr a d can-yinO' 
capacity of th range. For in tan e 
wh r the pot ntial of the range 
ar a 1 15 pounds per acre the 
prop rue f th und r tor gra se 
rna onl about 60 perc nt of 
the h refor In 
th exampl an additional 
585 pound of forao-e p r acre were 
btain d b controll ing the 30 JXr-
nt 0 r of ag bru h onl 351 
p und f u bl forage p r acre 
might re ult. 
DON'T FORGET 
Please let us know if you wish 
to continue receiving Utah Science. 
In accordance with postal regula-
tions, we are revising our mailing 
list and adding ZIP CODES. Please 
check your zip code and return 
this post card request. 
L-_________ -the editor 
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Researching the Chemistry 
traditional! 
n f arful of and 
iolent action of 
mall Cf atur a 
Th amount of 
th 
an 
mptom 
ari ing in th victim from bing 
truck by a poi nou nak r ult 
from th ombined ff 
plex 
th nom. 
tud on nak ven m 
b ut 30 to 40 y ar 
ci nti t 
~ tigation 
natuf of nak 
Figure 1. Hemolysis caused by venom of crotalid when injected subcutaneously lunder the 
skin ) into mice. Prairie rattlesnake venom was in jected into the mouse on the left while the 
control on the right was injected with wate r. Note that the skin of the water-in jected mouse 
is not bloody. 
eluding Mexico the number of 
annual death from nak bit 1 
b tw n 300 and 50 . In the ruted 
tat it ha b n e timat d that 
approximat ly 2 00 to 3 000 indi-
\ idual ar bi tten ach ar by 
rattl nakes ( Crotalu) and copper-
heads and water mocca ins ( A gkis-
trodon) re ulting in the deaths of 
about 15 p ron. In outh America 
h wev r annual snak bite death 
range from 3,000 to 4 ODD. In south-
rn and southeastern Asia (exclud-
ing China), corresponding figures 
range from 25,000 to 35,000. There-
for a better understanding of snake 
venom action and of the actual 
cause of death in cases of snake bite 
would facilitate more effecti e treat-
ment. 
CLASSES OF POISONOUS SNAKES 
There are about 2,000 types of 
snakes in a great variety of forms 
and sizes. Among these species, 
about 270 to 300 are known to be 
poisonous. Of 13,745 snakes col-
lected in Panama in 1 year, poison-
ous snakes numbered 3,275 (24 
percent) . Percentages may vary 
depending on the geographical 
location. 
According to the similarity in 
appearance, bone structure, and 
other zoological characteristics, the 
poisonous snakes are classified into 
the following four families: 
1. Crotalid (Crotalidae) - I n-
cludes rattlesnakes, copper-
heads, and water moccasins. 
2. Viperid (Viperidae) - Such 
as rus ell s ipers and puff 
adders. 
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of Snake Venom ANTHONY T. TU 
PAUL M. TOOM 
3. Elapid (Elapidae) - T his 
group includes coral snakes, 
cobra and kraits. 
4. ea snake (Hydrophiidae) -
nak s that live in the oceans. 
ANTIVENOM OFTEN INEFFECTIVE 
pecific anti enoms are highly 
ff cti but th y ar al 0 highly 
p cifi and ineff ctive for the bites 
f pis .. id I parat d in racial 
and g ographical origin. For 
in tanc anti enom for Formosan 
obra ( aja naja alra) i ineffecti e 
for tr atment of poi oning b Thai-
land cobra ( a ja na ja siamensis). 
It is al 0 reported that anti nom 
pr par d for nom of rattle nakes 
from northern Brazil ( Crotalus 
durissus terrificus) do not prevent 
deaths of p rsons bitten by speci-
men from outhern Brazil. 
WHAT IS A SNAKE VENOM? 
enom is not composed of a 
ingl sub tance common to all 
poi onou nak s although almost 
all enom do con ist of approxi-
matel 90 p rcent protein. T he 
proportion of the different sub-
stances in enom and their specific 
characteristics ary among the 
specie. Any given snake venom 
usually contains more than one 
toxic principle and the e tend to 
act in combination with one an-
other. The toxicity is caused by both 
nzymes and non-enzymatic proteins. 
The arious enzymes may produce 
hock h morrhage ( d truction of 
capillarie ) necrosis (death of living 
ti sue ) hemolysis (liberation of 
hemoglobin from red blood cells) 
blood clotting and non-coagulation, 
or om combination of these effects. 
Th pr cise determination of the 
toxic principles of snake enoms is 
complicated by the affects on sur-
rounding tissues that result when 
certain acti e substances such as 
his tid i n e adenosine, bradykinin 
• 
ANTHONY T. TU is an a ssistant professor in 
the Chemistry Department. PAUL M. TOOM 
is a graduate assistant. 
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Figure 2 . Necrosis caused by rattlesnake bite on human arm. It is believed that this reaction 
is related to the digestive enzymes in the venom. 
Figure 3. Necrosis of a foot resulting from a rattlesnake bite. Note the difference between the 
bitten and the normal foot . The fang mari<s are on the heel of the left foot. Figures 2 and 3 
were supplied by Dr. Findlay E. Russell, Director, Laboraotry of Neurophysiology, Los Angeles 
County General Hospital. 
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Figure 4 . Dr. Anthony T. Tu and Richard B. Passey determine the activity rates of a snake 
venom proteolytic enzyme. This activity is followed by using an ultraviolet spectrophotometer. 
Figure 60. Crotalid - a rattlesnake of 
Costa Rica. 
heparin, and blood clotting agents 
are released from wounded tissues. 
ENZYMES CAUSE DAMAGE 
It is generally belie ed that pro-
t olytic digesti e enzymes in the 
nom cause hemorrhage necrosis, 
m 0 i (exce i contraction of the 
pupil of the e e) and fatal shock. 
Hemorrhage cau ed by the Prairie 
rattlesnake ( Crotalus viridis viridis) 
\' nom is illustrated in figure 1 and 
n crosis on human skin after bites 
by alifornia rattlesnakes is shown 
in figures 2 and 3. 
I t was once believed that the 
eriousness of a snakebite was 
directly related to the degree of 
pain the stricken indi idual ex-
p rienced. cientific investigation 
has since shown that thi is not 
ah a ys the case, howeer. It is well 
known that cobra venoms ha e high 
contents of neurotoxins (nerve 
poisons) which paralyze the nerve 
sy terns after snakebite. It is also 
known that rattlesnake enoms are 
rich in hemorrhagic and necrotic 
toxins which might be the one fac-
tor producing pain. The amount of 
thi pain producing fraction aries 
from snake family to family as 
hown by the fact that a person 
bitten by one of the many cobras 
will experience little if any pain as 
compared to a person bitten by a 
rattlesnake. 
Although physiological action of 
en om enzymes is relatively well 
known, their chemical properties 
have not been well investigated. 
Biological function of v e nom 
enzymes is believed to be an agent 
for "external digestion," i.e. the 
digestion of the prey. Our investiga-
tion of enoms of 60 snakes of 
different species and subspecies in-
dicates that they are different from, 
Figure 6b. Sea Snake - a banded snake 
of Formosa. 
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t imilar in action 
in t rnal dige: ti 
and ch motryp in. 
motryp in ar di ti enz m 
ecr ted b th human pan r a and 
L d for dig tion of th protein 
uch a contain d in gg and m at . 
om nom coagulat fibrin-
og n one of the blood pia rna com-
ponents to f rm a fibrin clot. 
Th ref ore om v nom prot 01 tic 
enz me ar al 0 imilar to throm-
bin an important blood oagulation 
nzyme. Again how r w ha 
evid n that the ar not identical 
to thrombin. 
CHEMICAL DIFFERENCES 
In our study of tryp in-lik acti-
ity of nake en m at tah tate 
Uni ersity w ha found that th r 
is a correlation of thi nzyme dis-
tribution to th cla ification of 
poi onou nak. found that 
both crotalid and ip rid v nom 
h drol zed ( plit into two fragment 
b w a te r ) chemical sub tance 
known to chemi taT ME and 
EE bu t none of th lapid and 
sea snakes h drol zed th e sub-
strate (ubstanc act d upon b 
an enzym ) . nom from 32 pecies 
of crotalid 9 p ci of ip rid 21 
speci of lapid and 2 sp cie of 
a nakes w r in tigated. 
Thi is an int r ting finding be-
cau zoologi t con id r that cro-
talid and ip rid ar imilar in 
morphology or bodily charact ri tics. 
Elapid and a nak s al 0 ar con-
sidered imilar to each oth r. Phar-
macologi ts (tho e who stud the 
properties and reaction of drugs) 
al 0 have noticed that the en om 
of the two famili s first named are 
mainly hemorrhagic and necrotic 
while enoms of the last two families 
Figure 6c. Viperid - a Gaboon Viper of 
Africa. 
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VENOM RESEARCH 
of amino 
his 
ac-
to 
are 
and how 
genera 
o attain 
archer at 
und r dir tion of Dr. 
nthon T. Tu a i tant prof or 
of bioch mi tr in th partment 
of h mi try ar u ing \ eral 
anal tical m thod . n u c h 
method is el trophore i . 
El ctrophoresis i th t chnique 
u d to parat compound accord-
ing to their el ctrical charge when 
influ nced by a high oltag. In the 
past in rt upport (ub tance upon 
which the enom is placed) ha e 
.. ] 
~ 
~ 
o. } 
Pacific 
ra tlesnake 
0 . 2 
Sand Adder 
Australian 
0 . 1 taipan 
Erabu UNgi 
Figure 5. Proteolytic enzyme activities of 
the four families of snakes are illustrated 
using the synthetic substrate TAME. The pa-
cific rattlesnake (Family crotalid) and the 
sand adder (Family viperid) show prote-
olytic activity while Australian taipan (Fam-
ily elapid) and erabu unagi (Family sea 
snake) show no activity. 
included paper tarch and arious 
gel. n of the most recently intro-
duced supports howe er are syn-
th tic polyacetate strips. 
Th enom is placed on a poly-
acetate strip where it is examined 
lectrophore is quipment. This 
i ju t one of the methods used to 
parate enoms into different com-
pon nt. Each component can be 
analyzed quantitatively after using 
a d n itometer and a plainirneter. 
Figure 6d. Elapid - a hooded Cobra of 
India. 
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The results are then compared with 
those obtained from other species 
of poi onous nake . Compounds 
present in each fraction then can be 
extracted and their chemical prop-
erties analyzed by other methods. 
Electrophor i i considered as a 
useful tool to detect small genetic 
differences. hi is p cially useful 
in identifying different 'subspecies." 
By the use of tarch-gel electro-
phoresi scientists in Co ta Rica 
found differences in the enoms of 
the jumping viper (Bothrops numi-
lera) and the fer-de-lance (Bothrops 
atrox) of Pacific and Atlantic coast 
origins in Co ta Rica. Appar ntly, 
the snakes of the same pecies on the 
Pacific and Atlantic coast are slight-
ly different genetically. Th se small 
diff rence cannot be distinguished 
by studying th ir body forms and 
organ. This is a good example 
showing that chemical properti 
are a mor en iti e indication of 
genetic id ntity than morphology. 
Our own pol ac tat I trophor i 
tudy ha indicat d that nom 
from diff r nt obra ar quit dif-
f r nt in ch mical mak up (figur 
6) 
FUTURE ACTIVITIES 
nak nom contain a number 
of nzym th ub trat p cificiti 
of which will be study exten i ely. 
Figure 8. Dr. Tu and Paul M. Toom apply snake venom to a polyacetate strip in preparation 
fo r an electropho retic separation. 
I olation of th prin ipl 
will b accompli h u in ari-
ou m thod uch a i n- x hang 
and phad x hr matograph . 
parat d fraction will b in ti-
at d for th ir I thaI h morrhagic 
and n crotic toxiciti and for th 
id ntification f th compound 
pr nt in ach fraction. 
The r earch group at plan 
t xpand th work on th r lation-
hip of ch mi al properti of 
v nom and th ta onom of nom-
nak . W ha particular 
s of the genus) 
members are 
ar a in orth 
m flca ib ria Japan 
Form a hina outh-East Asia 
Burma India Paki tan Ea tern 
Europe and en tral Asia. In orth 
America, this genus includes the 
water moccasins, cottonmouths, and 
copperheads. It is well known that 
the e snakes are of Asiatic origin 
coming from the Asian continent 
man geological eons ago when the 
orth American Continent was con-
nected to the Asiatic mainland at 
the present Bering Strait area. 
Therefore it is of inter st to know 
bow the enoms of snakes of this 
g nus differ chemically according to 
diff rent present day geographical 
origins. 
At present we are investigating 
ix p cies of U. . origin, one from 
Japan and one from Formosa. Our 
preliminary investigations have in-
dicated that chemical properties of 
Figure 7 . Dr. Tu and David S. Murdock examine a paper chromatogram showing hydrolysis or 
d igestion of some peptides by snake venoms. 
enoms of U. S. origins are very 
similar to one another. In the sum-
mer of 1966 Dr. Tu will go to 
(Continued on page 31) 
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Utah Livestock Auction 
ELLIS W. LAMBORN and McNEIL GLENN 
ignificant numbers of livestock 
re mark t d through Ii stock 
auction in th tat of tah. Th 
bu r 
I cation 
four corn r 
on 
nt at th 
f th n tur 
pric ar 
nt 
anou 
tah. 
all areas of th state ha 
ably easy acc to a 
auction mark t. One major auction 
1 10 ated at th public Ii stock 
yards at gd n whil anoth r Iarg 
• 
ELLIS W. LAMBORN is an associate professor 
in the Department of Agricultural Economics. 
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mark 
orth alt 
Th two 
hav traditi nally b' n r -
a th ntral Ii t ck 
in ' tah. 
DETERMINING FACTS 
T d t rmin th fa t ab ut th 
animal b for 
r ord d th pric r 
to k au -
lion 
ckly 
a other inf rmation that ould 
aff t th pric rid u h a ex 
ag and br d of ach lot old. 
oIl ting of thi t p of data 
make two diff r nt compari on 
po ibl. Price b tw n grade of 
cattle at the sam auction for the 
same day ma be analyz d as well 
as price b twe n auction for the 
same grade of cattle. 
Prices 
th auctions meet on 
collect d for 
h 
r trict d 
la of Ii -
BETTER GRADE = BETTER PRICE 
Th b of Ii tock con-
arious auction sold 
5.29 p r hundr d-
w igh t on the a rage abo e 
m dium f dr. In 1963 the price 
r lation hip b tw n grad s of 
f d r old was the same as in 
1962 but size of the differential 
Figure 1. These ca"le are waiting their tum in the auction ring at Smithfield. This scene is typical at 13 livestock auctions throughout the ,'at •• 
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between grades increased. Good 
feeders sold for about $3.00 per 
hundredweight abo erne diu m 
feeders "ith choice feeders selling 
for $5.00 to $6.00 per hundred-
weight abo e medium feeders de-
pending on the auction. The a er-
age price of m dium f ders was 
practicall the same at the four 
auctions tudied arying fro m 
$20.42 per hundred pound at Rich-
field to $20.69 at mithfield in 1962. 
While the a erage price wa con-
iderabl lower in 1963 the ariation 
among auctions was still ery small. 
he arne general price .relation-
hip existed betwe n canner cutter 
and utility grade cows table 2. 
These tables indicate that though 
the cattle sold at auctions were not 
officially graded the buyers in 
sence graded the cattle as they 
were offer d for sale and paid a 
premium for better quality cattle. 
This relationship was consistent for 
all cla e of cattle w h r nough 
tock of th differ nt grades was 
off red for al to make alid com-
pari on . 
MOVING COSTS 
When price for the same grade 
of cattl were compared among 
auctions, con id rable variation was 
noted. The important question how-
e r is how much differ nc may 
there b betw en t" 0 auction be-
fore mo m nt of Ii stock takes 
plac . If a ignificant rno ment of 
cattle betwe n auction is to take 
place the pric difference must be 
great enough to pay the cost of 
tran ferring the Ii e tock and the 
price difference mu t be consi tent 
and predictabl . When Ii estock are 
purchased at one auction and mo ed 
to another for ale, costs are in-
curred for trucking selling com-
mission, shrinkage, and for feed 
Table 1. Price differential among grades of feeder cattle at the same 
auction, Utah, 1962 and 1963 
DIHerentlal per hundredweight 
Year and Price of above medium grade feede,. 
auction medium fMders Good Choice 
dollars dollars dollars 
1962 
Smithfield 20.69 1.99 5.29 
Utah Valley 20.68 1.80 4.76 
Richfield 20.42 2.09 4.55 
Delta 20.48 2.30 4.77 
1963 
Ogden 17.45 3.19 5.91 
Smithfield 16.93 3.03 5.85 
Utah Valley 17.28 2.71 5.59 
Richfield 17.58 2.88 5.04 
Delta 17.14 3.14 5.51 
Table 2. Price diHerential among grades of cull cows at the same audion, 
Utah, 1962 and 1963 
Year and 
auction 
1962 
Smithfield 
Utah Volley 
Richfield 
Delta 
1963 
Ogden 
Smithfield 
Utah Valley 
Richfield 
Delta 
Price of 
canner COWl 
dollars 
12.68 
13.07 
12.72 
12.24 
11.53 
11.05 
10.98 
10.89 
10.93 
DIHerentlal per hundredweight 
above canner grade COWl 
Cutter Utility 
dollars dollars 
1.77 3.81 
1.35 3.32 
1.56 3.25 
1.77 4.06 
2.27 3.18 
1.94 3.20 
2.22 3.20 
2.28 3.22 
2.28 3.23 
(sometimes ) . Additional risks in-
clude physical damage or injury to 
the animals and price changes. 
Let us con ider two auctions -
mithfield and Ogden. Transporta-
tion costs from mithfield to Ogden, 
a distance of 60 miles, total about 
45 cents per hundred pounds. elling 
commi sions are usually charged on 
a per head ba is. The e commissions 
are slightly Ie s than 50 cents when 
f eder stock i computed on a hun-
dredweight basis. hrinkage is more 
difficult to calculate. Different 
animals hrink at different rates 
d pending upon a number of fac-
tors, not all of which are under the 
control of th owner. It is possible 
with a fiiI-back period, to r gain 
most if not all of th weight lost. 
his mean the incurring of a feed 
charge howe er. In general unless 
cattle can be left on feed 24 hours 
or more, it is not profitable to at-
tempt fill-back. It is just as well 
to bear the shrinkage cost. And 
unless cattle have been off feed and 
water for at least 12 hours it is 
doubtful if fill-back would be worth-
while. 
Assuming a shrink of 4 perctnt 
between the mithfieid and Ogden 
auction and a selling price for Ii e-
stock of 25 cents per pound, the 
shrink will cost $1.00 per hundred 
pounds. Total cost then to move 
cattle from Smithfield auction to 
the Ogden auction and sell them 
would be about $1.95 per hundred~ 
weight ($1.00 for shrinkage, $.50 
selling charge and $.45 for trans-
portation) . This does not include 
any allowance for risk - either on 
price or physical condition. 
When the price at Ogden for 
cattle gets somewhat more than 
$1.95 abo e the Smithfield auction, 
dealers are encouraged to buy cattle 
at Smithfield and sell at Ogden. 
The reverse is also true. If Smith-
field prices get at least $1.95 per 
hundred pounds above the Ogden 
auction market, cattle will move 
from Ogden to Smithfield for sale. 
Because the Smithfield auction is on 
Friday and the Ogden auction on 
Monday there will need to be an 
intervening feeding period. This 
will reduce the cost of shrinkage, 
but there will be a charge for feed 
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o the total 0 t " ill not b gr atl)' 
diff r nt than that c Iculat d abo 
( 1.95 P r hundr pound ) 
PRICE FLUCTUATIONS 
h pri for hoi fe l' cattle 
at th mithfi Id auction wa 
high r than th Ogden u tion b 
at 1 t 1. 5 P r hundred pound 
only 1 w ek during the period 
tudi d in 1 63 ( the gd n auction 
was not in Iud d in th 1 62 tud) ) . 
h pric at d n wa a 0 th 
mithfi Id pric b at 1 a t 1.95 
for choi f d r for 2, k dur-
ing th 1963 study. 
Wh n good f der are compar d 
- mithfi Id "a abo e gden by 
$1.95 onl 1 w k during th 1 
tudy. This was not th arne w k 
that choice f d I' W r hi h t at 
mithfi Id. h gd n mark twas 
high t b 1.95 P r hundr d pound 
2 w k during th p riod. Again 
the w re not the sam 2 we k 
that choic f ders wer high st at 
Ogden. 
Richfield i about 100 mile from 
th tah alley uction at pan ish 
Fork. Th Richfi ld uction is held 
on \ dn da and the tah aIle 
uction i on Thur day 0 the ex-
p t d mo m nt of Ii stock would 
b from ichfi Id to tah alley. 
It would co t about 2.25 per hun-
dred pounds to mo e cattl from 
one auction and ell at the other 
(allowin for tran portation hrink-
a e and lling charges ) . 
urino- the 2- ear tud th re 
wer 3 weeks when the price for 
n t th am 
, h n diff r ntial wa high 
n ugh t ak th of 
f d r attl pr fitabl . 
NO ACCURATE PREDICTIONS 
It wa impo ibl to pr dict in 
oth r. 
, h n th pric diff rence 
for th trans-
mark t to th 
II of th mark wh r cattle 
" r lik I to mo from on mar-
k t to anoth r w re compar d and 
aft r making th prop r adju tm nt 
for tr n portation co m m i s ion 
har ~ and hrinkag th r ,er 
m w k wh n th diff r nce b -
au tion would ju tif 
attle from one to th 
ha b n tat d b for 
wh n th 
Figure 2 . Cache Valley livestock producers have a convenient market close by when the Smith-
field Auction opens eve ry Friday. 
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anoth r auction. It i impos ible to 
pro or di pro this tatement. 
h ob er ation may be made, how-
ver that th r w re a few animals 
that did app ar to s 11 below the 
mark t for that cla and grade for 
that da Th r are at least two 
p ~ ible xplanations: ( 1) The 
nimal or animals w re graded 
improp rl and hould have been 
rad d low r b cause the obs r er 
at th auction was in tructed to 
rad th animal b fore the bidding 
tart d and th n not to chang the 
grad r gardl of the final price 
at which th animal old. (2) The 
animals old b low their actual 
worth. 
In it may be said that 
some unexplained price 
ariation b tw n auctions. How-
r thi price ariation is not con-
i t nt from w k to week nor is 
it predictable. 
SNAKE VENOM 
( Continued from page 28) 
hailand under a EA TO fellow-
hip to study the noms from Thai-
land nak s of the same genus. The 
r ult will b compared to those 
obtained from snakes of U. S., 
Japane e and Formosan origins. Dr. 
Tu finding will then be compared 
to U res arch findings when he 
r turns. 
POTENTIAL 
Although snakebites are a serious 
public health problem in many parts 
of the world, snakebite treatments 
depend exclusively on specific serum 
antivenom. Antivenoms are often 
ineffecti e for the bites of different 
pecies. In addition if an individual 
is hypersensitive to horse serum, 
antivenom may not be used. The 
present lack of a practical non-
serum treatment is largely because 
not enough detailed information 
concerning the chemical properties 
of snake venoms is available. The 
research being carried out at USU 
on snake venoms will provide some 
of the essential chemical information 
and will contribute to the long-range 
objective of de eloping a non-serum 
snakebite treatment. 
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1 
I o ta t 
DAVID R. WALKER, J. LA MAR ANDERSON and ANSON B. CALL, JR. 
( T his is the first article in a series 
on pruning fruit trees). 
Fruit growers are continually 
planting new trees for expansion 
and replacement while hom e 
owners living in the city plant 
hundreds of trees in their backyards 
for shade and fruit. Many do not 
know the importance of training a 
tree the first year or two, and as 
a result, have a poor-shaped weak-
crotched tree for many years there-
after. 
The principle of training is to: 
( I ) Provide a strong framework 
which will bear a large weight of 
fruit without breaking. (2) Pro-
vide open spaces b tween he laterals 
so that plenty of light can penetrate 
for proper tree growth, and provide 
complete spray penetration. (3) 
Provide for tree beauty and ease 
of picking. From the commercial 
point of view, keeping trees rela-
tively small reduces the production 
cost per bushel, because the trees 
are easier to spray, thin, and harvest. 
A larger, better-colored fruit is also 
obtained from a well-pruned tree. 
T N Y 
The most important time to start 
training a tree is the day it is 
planted. 
Oftentimes, orchards have trees 
that have not received proper train-
ing. In some cases (figure 4), two 
• 
DAVID R. WALKER is 0 professor in the De-
partment of Plant Science. J. LA MAR ANDER-
SON is an assistant professor in the Depart-
ment of Plant Science. ANSON B. CALL, JR., 
is Extension Horticulturist. 
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or thre limbs d lop close to the 
ground and re mble trunks with 
many side branch s d loping from 
th m. (It i difficult to train an 
older tre of this type. If two limbs 
are r mo d all of the ide branche 
and a large portion of th tree are 
gon .) H nce if training is not ac-
compli hed the fir t 2 or 3 ears it 
is often nec ary to lea e th tree 
as it is. 
The height of the low r limbs can 
be influenc d th da the tree is 
plant d by th way it is prun d. 
Comm rcial grow rs lik to have 
the first limb 18 to 24 inches from 
the ground. Thi allows tillag 
equipm nt to pas underneath th 
tree, yet it keeps th tree low and 
easy to pick. By r moving part 01 
Figure 1. A young apple tree is trained to 
the modified leader system with sticks placed 
between the branches for the development 
of wide-angled crotches. 
the tree at planting time, it forces 
lower limbs to de elop. 
Trees should be planted in the 
early spring in cold climates, such 
as we have in Utah. They should 
be ordered the preceding fall while 
the de ired varieties are still a ail-
able, howe er. The purchase of 
igorous I-year-old trees rather than 
older trees is strongly recommended. 
Two-year-old trees may have been 
weak trees the preceding year and 
often do not come into bearing any 
arli r because the root system is 
reduced when digging. With I-year-
old trees a person has a chance to 
d lop a tree which produces fruit 
near the ground and de elop strong 
lateral limbs which later may save 
the tree from se ere limb splitting 
and tearing of the bark. Wide-
angled crotches of 65° or more are 
strong and much less apt to split 
from heavy crops snow or wind 
than narrow-angled crotches of 20° 
to 30°. 
T E RS Y A S 
Training requires special atten-
tion throughout the first and second 
years. Growers may prune their trees 
at planting time but then not again 
until the following spring. This is 
unfortunate because during the 
second summer vigorous shoots, 
called water sprouts, grow and need 
to be removed. If these are removed 
early it conserves nutrients, water, 
etc., for the limbs which need to 
be encouraged. If a person walks 
through an orchard several times 
during the first 2 summers, taking 
just 1 minute per tree, he can shape 
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hi tr w 11 dir t the growth of 
th tr and av tim and Hort 
lat r. umm r pruning hould not 
b d n much lat r than late July 
ugu t or th r ultant 
timulation may r ult in 
int r hardin 
Exc prunino- during th fir t 
f w hould b a oided how-
r ults in delayed fruit-
therefor onl n c sary cut 
uld be mad on th young tr s. 
t th time of planting the wire 
label that indicate the ariet 
h uld r mo\ ed. therwise gird-
lin may occur wh n growth starts. 
YOUNG A E TR ES 
1- ear-old apple tree is a long 
traight hoot that re emble a wil-
low with root. Thi hoot may be 
5 to 6 f et tall if it's a igorous 
oung tr but it mu t b cut con-
iderabl to fore limbs to grow 
low r down. If not cut the buds 
4 or 5 f t from th ground will 
dev lop into th first limbs and a 
t pladder will be n d d to pick 
fruit from them. By pruning the 
tr e at about 42 inch s abo e the 
ground at planting th p low r buds 
ar fore d out. Thu the lower 
limb form in th 18 to 24 inch 
r gion . If bud grc' blow thi 
pint th hould be eliminated. 
Thi can b don in Ma of th first 
r I pushing th earl 
'our thumb. 
u h a drastic cut in th oung 
tr timulat th top four or fi e 
bud which tart growing straight 
up. Th take th plac f the 
I ader which was remo d. This 
give a hat rack ff ct the many 
limbs growing upward and is 
thought to beaus d b hormon 
timulu from the cut. In th arl 
umm r of th fir t ar after the 
growth is 5 or 6 inch s long it can' 
be r mo ed by topping an additional 
5 to 7 inch from th original trunk. 
Removing th e limb stimulates th 
tre in orne mann r to pro ide 
wider angle on the r maining limbs. 
G n rally thes limb are allowed 
to d lop so that the lea Can 
pro ide the necessary carboh drate 
Figure 2. An apple tree with four scaHold limbs and a number of spacer branches that have 
been cut back each year to form a dense center. This results in outward growth and wider 
angled crotches. Now that bearing has started, the center wood will be removed in another year. 
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for the tree. If the shoots appear 
quite igorous the first summer, 
then th scaffold or main limbs can 
b sleet d. 
OLD B 
It i d sirable to space three or 
four caffold limbs about 8 inches 
apart around th tree so that on 
i not directly abo anoth r (figure 
3) . Thi is called a modifi d I ader 
t m of training. If not enough 
good caffold limb are a ailable 
th first ear others can b selected 
the n xt y ar. 
In past y ar, it was a good 
horticultural practice to remo e 
limbs that did not have wide angles 
and w re growing close to the main 
limb. ow with a new method of 
training th yare maintained as 
pacers. uch limbs are pruned 
ba k to half their size so they will 
not compete with the scaffold limbs. 
Th y form a lot of dense growth 
which for:ces the main limbs to 
d elop wider angles. Limbs tend 
to grow straight up in many of the 
popular apple arieties. Each year, 
until the tree starts bearing, the 
spacers should be pruned heavily; 
only 4 to 6 inches of the new growth 
left. After 2 or 3 years using this 
type of pruning, many growing 
points develop into a dense, bush-
type growth (figure 2). After the 
first or second year of bearing, the 
spacers can be cut off flush with 
the trunk. 
D uri n g this time, very little 
pruning is done on the scaffold 
limbs. There are occasions, however, 
when a scaffold limb may become 
as large as or larger than the ter-
minal limbs which develop into the 
trunk. In this case, side branches on 
the scaffold limb are removed so 
that the leader always remains the 
dominant· portion of the tree. 
RON CROT E 
Another way to develop strong 
crotches is to place small sticks be-
tween the branches (figure 1). A 
heavy wire (Va-inch diameter) cut 
to a point on either end also may 
be used. Insert one point into the 
limb, push the limb down to the 
desired position and insert the other 
point into the trunk. Limbs also can 
be tied down, by using wire or rope 
attached to stakes in the ground. 
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Staking tree is effecti e but it 
hamp r the u e of quipment. 
Once the tre start to bear \<\ ater 
d lop if th tr i 
fertiliz d or h a il prun d. T h 
water sprout hould b thinn d out 
(no clo r than inch s apart ) and 
prun d back to 3 or 4 inches. The 
may need pruning back to a f v 
inches of n \ growth for 2 or 3 
years before th d elop into fruit-
ing wood. This practice result in 
more fruit grov ing clos r to the 
ground. With prop r training prac-
tices a standard-type apple tree can 
be picked from an 8-foot ladder. 
The whole tree gets plenty of light 
resulting in good colored fruit. uch 
an open tr e also I nds itself to ad -
quate pen tration of spray materials. 
Further details for pruning trees 
when they are old I' will be dis-
cussed in the next article of the 
senes. 
If there is a ery poor s lection 
of scaffold limb or if the trunk was 
damaged the fir t year, it may be 
necessary to start ) er and practice 
trunk renewal. es requiring this 
treatment are cut 2 or 3 inches 
above the graft union in the spring 
of their second year. This is an ex-
tremely drastic cut but they develop 
very rapidly because there is a welI-
established root system feeding a 
very small portion above ground. 
This results in a vigorous tree the 
second year. Scaffold limbs then 
are selected as usual, and after a 
period of 4 or 5 years these trees 
are the same size as the others, even 
though the trunk started a year 
later. 
Training "filler trees" is some-
what different than "permanent 
trees." Filler trees are planted close 
to permanent trees and are removed 
when crowded conditions develop. 
The ad antage of this, of course, is 
obtaining some fruit in the early 
years before the permanent trees are 
producing a large volume. These 
trees may be planted as close as 8 to 
10 feet apart with 20 feet between 
rows. After 4 or 5 years of bearing, 
the fillers are removed leaving the 
trees 18 to 20 feet apart in the row. 
Filler trees should not be pruned as 
heavily as permanent trees; they will 
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tr 
a 
ur on a ounO' tr e 
mall crop. 
tart crowding 
th should b 
id n xt to 
to a oid c mp ti-
ti n. 
warf appl tr oft n ha 
flow r th ond r third ear 
whil the tr is till mall. 0 
d lop a good- iz d sturdy tree 
v ith ad quat baring urfac for 
fu tur year a oon as po ibl 
r mo e th fl w r unti l th fourth 
th t th 
and the obj cti e i to maintain a 
mall tree in a back ard th n it i 
all right to a llow earl fru iting. 
If the area i ubject to e re 
wint wind , it rna be neces ary 
to take or support the tree to pre-
\" nt it from blowing 0 er. This 
tr atment should be maintained 
until the roo d elop uffici ntly 
t withstand th wind. With strong 
wind the rowth of limb are 
I' atly influenced. caffold limb 
. h uld not b trained dire tly into 
th wind b au e th y will be blown 
up against th trunk, cau ing a 
narrow angle. he main leader 
hould be headed into the wind. 
fter a period of time it will prob-
a ly be blown to th downwind side 
of the tree. 
, AP Icors A 0 
Pears, apricot and sour cherry 
tr are prun d imilar to appl 
xcept pacer limbs are not left. 
ars ha e a much gr ater tend ncy 
t grow straigh up. Thi makes it 
much mol' difficult to de elop 
wide-angle crotche than with apple 
tr . More p ar limbs are tied 
down to pr ad th limbs away from 
the trunk. I n training your pears 
and apricots as with apple tre s, 
th I s pruning th better, for a 
Figure 3. An apple tree with poor crotch structure. The scaffold limbs developed at the same 
location on the trunk and they have too many branches growing on them. 
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Figure 4. A young apple tree with four trunks developing. This causes a very dense and weak 
structured tree. 
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o in h s cut off th tip 5 or 6 
ut id bud' and the 
h n th 20 
pra tic ach tim an 
addi tiona I 20 or 30 inch of growth 
ha dIp d. 
Trainin w t ch rry trees re-
quir a Ion r p riod of tim than 
th r fruit tr . The pinching and 
hading back operation may con-
tinu for 4 to 6 years and must be 
done at least two times each sum-
mer. 
Peach trees are generally pruned 
u ing an open-center system of 
training rath r than a modified 
1 ader system as recommended for 
the other fruit trees. With an open-
center syst m three to four scaffold 
branches are developed much closer 
together than with the other trees. 
t planting cut the main shoot 
abou t 30 inche from the ground. 
If you ar desirous of having most 
of the lat rals de elop from the 
arne Ie el cut it 20 inches from the 
ground, whereas if you prefer having 
pace betw en the laterals the trees 
may be cut at 30 inches. If it is a 
igorous tree, three or four scaffold 
limbs can be selected. Cut them 
back to eight or ten buds each and 
eliminate the rest. If the tree is not 
ery vigorous more buds should be 
cut off the laterals leaving as few 
as one or two buds per lateral. If 
buds de elop lower than the desired 
height for the lowest branch (15 or 
18 inches ) , pu h them off. This 
se ere pruning at the time of plant-
ing allows the root system to develop 
and vigorous shoots to grow from 
the lateral buds. With weaker trees, 
scaffold limbs are not selected until 
mid summer of the first year. A 
little pruning the first 2 summers 
may save heavy cutting later. This 
completes the training. The third 
year and fourth year, remove only 
the amount of wood necessary to 
maintain the desired structure and 
shape. 
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It wa a' banner' year in 1965 
for tah hri tmas tree r tailer. 
ompared to 1964 total hristmas 
tre sale increased, surpluses wer 
down and tah lands pro ided a 
greater portion of the tree supply. 
Forty-nine retail lots, sampled in 26 
Utah communities, sold approxi-
mately 14 percent more trees than 
in 1964. These same lots recorded 
only a 9.5 percent surplus as com-
pared to more than 20 percent the 
preceding year. 
SPECIES OF CHRISTMAS TREES 
Pinyon pine regained its position 
as the most popular tree on the 
Utah retail lots after being displaced 
by Douglas-fir in 1963 (table 1). 
Howe er these two species, which 
ha e made up from 50 to 75 percent 
of the total number in past years, 
continued to decline. The spruces 
and true firs showed marked in-
creases while the pines remained 
relati ely stable. National trends in-
dicate that the pines will gain in 
popularity and eventually become 
the most numerous tree on retail 
lots. This belief is held because 
more Christmas trees are being 
grown on plantations; and pines are 
favored for this type of production. 
Generally speaking, the pines grow 
more rapidly and are easily treated 
for quality form. 
Since surveys of the Uta h 
Christmas tree retail market were 
begun in 1960, surpluses have con-
tinued to be high in the even years 
• 
JOHN D. HUNT is an assistant professor in 
the Department of Forest Science. CLYN S. 
BISHOP is a district forester with the Utah 
Department of Forestry and Fire Control sta-
tioned at Utah State University. 
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and low in th odd ar. lthough 
1965 urplu w re low r than 
tho of 1962 and 1964 th y w r 
con id rabl high r than in 1963. 
In 1963 th stock of trees on r tail 
JOHN D. HUNT 
CLYN S. BISHOP 
lots came ry close to meeting 
demand. At the end of he sales 
p riod, only b twe n 1 p rcent and 
2 percent of the trees remained un-
old. 
CHRISTMAS TREE SOURCES 
With the exception of Idaho and 
anada all region which u ually 
xport tr into Utah contributed a 
consid rabl maIler percen tage to 
the tab mark t (table 2) . tah 
aft r taking a major lump in 1963 
bounc d back to tak th lead and 
upplied n arly on -half of the 
Figure 1. The use of the evergreen tree is a Christmas tradition of most Americans. Purchase 
of the "tannenbaum" signals the beginning of the Yuletide season. 
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trees available to Utah consumers. 
early all of the pinyon pine, white 
fir, and subalpine fir, which com-
prised the major portion of the 
supply were har e ted from Utah 
forests. The number of trees from 
Montana, which has been the largest 
in past years continued to decline. 
Since 1961 , there has been a down-
ward trend in the number of 
Montana trees on Utah retail lots. 
WHOLESALE AND RETAIL PRICES 
While the range of both whole-
sale and r tail prices e med to in-
crease in 1965 as compared to past 
years, there tended to be a slight 
reduction in prices (table 3). Doug-
las-fir, nearly all imported from 
Montana, was the only species 
where a slight rise in both whole-
sale and retail prices was noticed. 
This rise could possibly be attributed 
to the rising cost of transportation 
and the increase in quality of these 
trees. A major industry in Montana, 
Christmas tree exporting has been 
decreasing in recent years. One fac-
tor belie ed to be causing this de-
cline has been poor quality and, 
consequently, more emphasis has 
recently been given to the produc. 
tion of superior trees. 
The general reduction in the 
prices of other species may be par-
tially the result of two major 
changes in the 1965 Christmas tree 
market: (1) Since far more trees 
came from Utah in 1965, the cost 
of transporting them to market was 
probably less than for trees coming 
from out of state. (2) More super· 
markets, gasoline stations, depart. 
ment stores, and other businesses 
used Christmas trees for lead items. 
While some of these retail outlets 
offered a Christmas tree free with 
a major purchase of their goods, 
most offered a tree at an extremely 
low price in an attempt to get the 
customer into their place of business. 
Scotch pine, a newcomer to the 
Utah retail market and a species 
grown exclusively on plantations, 
was the highest priced tree. Scotch 
pine was followed closely by pon-
derosa pine and spruce, which have 
been the most highly priced trees 
in past years. 
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Table 1. Species of Christmas trees In Utah retail lots, 1960, 1961, 1963, 
and 1965 
Percent 
Specie. 1960 1961 1963 196 
Pinyon pine 56.0 38.2 29.7 25. 
Dougla .. flr 20.0 35.0 30.7 
Spruce 12.0 9.1 9.3 11.0 
White fIr 3.0 2.1 1.9 11.7 
Subalpine, balsam and grand fir 5.2 10.8 20.7 25.3 
Ponderosa pine 2.0 2.1 5.6 4.3 
Lodgepole pine 1.8 2.7 1.9 2.4 
Scotch pine 0.2 0.6 
Total 100.0 100.0 100.0 100. 
Table 2. Source of Utah's Christmas trees, 1960, 1961, 1963, and 1965 
I 
Source Percent Percent Percent Percent 
Utah 33.0 39.5 22.7 46.8 
Montana 38.8 45.8 35.9 34.3 
Nevada 15.5 4.0 15.1 7.6 
Idaho 8.3 2.3 2.6 4.1 
Colorado 2.5 1.1 10.5 2.1 
Wyoming 1.2 0.3 5.5 2.2 
Washington 0.7 6.0 4.0 1.7 
Arizona 0.9 2.1 
New Mexico 0.1 0.7 
Canada 0.9 1.2 
100.0 100.0 100.0 100.0 
Figure 2 . This tree farmer has his crop growing right in the back yard. As more Utahns 
establ ish Christmas tree plantations the percentage of Utah trees for the Utah market will 
increase. 
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FLOCKED TREES AND 
NOVELTY ITEMS 
Fewer painted tr es were avail-
able to tah Chri tmas tree buyers 
in 1965 as th flocked tree gained 
in popularity. With the ad ent of 
the home tr -flocking kit the price 
of commercially flocked trees seemed 
to decrease somewhat in 1965. Al-
though, in some instances, flocked 
trees were relati ely high in price, 
the majority of these trees for home 
use ranged from $5 to $15. Pond-
erosa pine seemed to be the most 
popular flocked tree and sold for 
the highest price. 
More Christmas tree retailers sold 
no elty items than in the past. 
E ergreen boughs were sold from 
$.25 to $1 per bundle of about one-
half dozen branches. In nearly all 
cases, the sale of boughs proved 
profitable to the retailers since they 
were trimmed from the base of the 
trees in order to attach the stand. 
In the past, these boughs have 
either been given to the Christmas 
tree purchaser or discarded. Some 
retailers made wreaths from the 
boughs and sold them for prices 
ranging from $1.50 to $5.50. Pine 
cones and holly were also for sale 
at some Utah Christmas tree lots. 
THE fUTURE 
Utah landowners may well con-
tinue to supply a greater portion of 
the Christmas trees for Utah retail 
lots. Although there seems to be a 
dwindling supply of quality Utah 
pinyon pine, as more landowners 
begin to establish Christmas tree 
plantations, the percentage of Utah 
trees for the Utah market will in-
crease. 
The quality of Christmas trees 
appearing in Utah will improve and 
will be accompanied by increasing 
prices. Here again, the trend toward 
plantation-grown trees will affect 
these factors. 
The artificial tree, having had 
considerable impact on natural tree 
sales in the past, will continue to 
make inroads into sales, but to a 
lesser degree. 
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Finall it 
f the 
afe to sa that the 
r n tr will con-
hri tmas tradition of 
mo t Am ricans and will serve as 
the focal point of the family Yule-
tide celebration. 
Table 3. Wholesale and retail price ranges for Christmas trees in Utah, 1965 
~~olesale_ range Retail range 
--
Species Low High Low High 
Pinyon pine $0.85 $5.00 $2.00 $ 8.00 
Douglas-fir 0.20 4.00 2.00 7.00 
Spruce 1.00 5.00 4.00 10.00 
White fir .20 4.00 2.00 8.50 
Subalpine, balsam, 
and grand fir .15 4.00 1.50 8.50 
Ponderosa pine 2.00 4.00 3.00 10.00 
Lodgepole pine .10 3.00 3.00 5.00 
Scotch pine .60 4.00 3.00 10.00 
Figure 3. This is the back yard view, showing an unusual money making crop. Christmas 
tr" growing is a new profit industry for some Utah landowners. 
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J. LA MAR ANDERSON, ANSON B. CALL, JR., and DON HUBER 
Peaches differ from apples in 
th ir re ponse to high summer tem-
peratur. Wh reas appl t nd to 
unburn and de elop poor color and 
quaLity at warm r temperature, 
p ache color well and often d elop 
better flavor under a warm r cli-
mate than in a c 01 one. Th y ha e 
little tend ncy to unburn. he in-
t r al b tw n blo om tim and 
harvest of peach and other ston 
fruit i tikingl influenced by tem-
p rature' the higher the m an 
maximum temp rature, up to about 
85 0 F the earlier the frui t ripen . 
A compari on of temperatures 
recorded during the 15-year period 
from 1950 to 1964 at LaVerkin in 
the center of Washington county's 
• 
J . LA MAR ANDERSON is an assistant pro-
fessor of horticulture in the Department of 
Plant Science. ANSON B. CALL, JR., is exten-
sion Horticulturist. DON A. HUBER is .E)den-
sion Agent for Washington County. 
fruit-producing area, and at Brig-
ham ity not d for its northern 
tah peach , how ignificant dif-
ferenc in climat durin th peach-
ripening a on. La rkin boa ts an 
a rag fro t-fr growing a on of 
179.5 day ( pril 30 to ctob r 26 ) 
while the fro t-free sea on of Brig-
ham ity is 162.5 days (May 1. to 
October 10) . 
CLIMATE DIFFERENCE 
To appr iat mor full the dif-
f r nc in climate b tw n th two 
p a h production ar a on n d 
onl com par th heat ummation 
during the growing ea on. H eat 
ummation as u ed h r m an the 
urn of the m an dail temperature 
abo 50° F. For 'ample if the 
mean for a day i 70° F the sum-
mation is 20 degr e-da and if the 
m an for June i 65° F the sum-
mation i 450 d gree-day (15 de-
gree times 30 day ) . The heat 
summation for La Verkin averaged 
UTAH 
ARIZONA 
4093 degr e-day above 50° F over 
the 15-year period whereas Brigham 
ity a raged 3015 degree-days. 
on qu ntly the same p ach 
ari t rna bloom 2 weeks earlier 
in Wa hin ton ounty than in Box 
Eld r ountyand t ripen as much 
a 4 weeks arlier. 
Wa hington ounty peach grow-
r could capitalize on their climate 
b cone ntrating their production in 
arl -rip ning peach arietie . These 
ould b mark t d in northern areas 
beEor the am peach arietie are 
ripe in the north. Redha en the 
arli t p ach ariety now grown in 
tah in comm rcia! quantitie has 
rip ned July 21 1964 and J uly 15, 
1965 in Washington ounty. How. 
er in the anta Clara area of 
Washington ount Red h a v en 
ripened e en earlier. It usually 
ripen th week of August 7-14 in 
Box Elder ount. 
outhern growers would also find 
C POSS IBLE FRUIT 
PRODUCTION SIT E 
Figure 1. The areas outl ined in green on this sketch map indicate possible peach growing territory when the Dixie Project is complete. 
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little competition on the ery lat 
market. he Unit d tat s D part-
ment of gricultur rec ntly r-
lea dane, late peach nal d 
ummerset that rip n in mid-
October which ha b en experin n-
tally t st d in \Va hington ounty. 
th r good-quality p ach arietie 
uch a M rrill Fie ta and Merrill 
Pageant ar grown in our outhern 
climat and are harv ted a late a 
ctober 26th. These ari ti would 
not rip n in nor thern tah nor are 
there any oth r arieti ripening 
this late in th a on in northern 
Utah. 
THE DIXIE PROJECT 
U nder th proposed ixi Proj ct, 
two re rvoirs will b creat d by the 
Virgin and Lower Gunlock Dam . 
Also includ d in the proj ct will be 
a 26-mil -long canal to d Ii r water 
to curr ntly noninigat d land. All 
together irrigation wat r for 11,615 
acr of land not t de elop d and 
uppl m ntal wat r to 9445 acr of 
land already in prod uction will be 
made a ailable. 
Better than half of th unde el-
oped land that would recei e water 
once the e proposed dams are built 
would be id al for fruit production. 
Therefore there i a good potential 
for increasing th p ach acreage and 
pro uction in \Vashington County 
in th n ar futul' . 
NEW PEACH VARIETIES 
l' commendation 
ha' un rgon · almo t a compl te 
r · i ion in th pa t 20 ar. Man 
of today an tl ere n er heard 
[ in 19 5 and many will be has-
be n by 1975. 
on urn r tast and habit ha e 
hang d. Hom canning of a year s 
upply of fruit whil still important 
in tah is on h d clin . Buyers 
toda d mand a highly colored, 
good-quali ty How freestone peach 
of larg size and good shelf life. 
Old favorit such as the Elberta 
ar falling b th way id making 
wa for th hiahly color d aneUes 
d ir d b the modern homemaker. 
eral impro d p ach arietie 
ar being introduc d each y ar. The 
indi idual fruit grower i con-
fron t d wi th the nece i ty to pro-
du p ach that will comp te on 
th r-impro in quality market. 
At th arne tim he cannot afford 
to xp rim nt with ach new ariet 
that i de eloped. 
VARIETIES FOR UTAH'S DIXIE 
Vari t recommendations made 
for northern tah are not neces-
sarily alid for Wa hington County 
Figure 2 . This a rea south of Hurrica ne, Uta h will be a n excellent peach producing site upon 
completion of the proposed Dixie Pro ject. 
and would not include the late 
ripening varieties. In 1958 the Utah 
tate Agricultural Experiment Sta-
tion and the Extension ervice in 
cooperation with Was h in g ton 
ounty established an experimental 
fruit planting at Hurricane, Utah. 
Recently de eloped anetles of 
appl s, peaches plumbs, apricots 
and grapes are being e aluat d 
under th southern environmental 
conditions and compa'red to estab-
.lished arieties. 
Th project is unique in that it 
is a cooperati e study invol ing 
Washington County, which rents 
that part of the Lawrence Hinton 
farm upon which the orchard is 
growing' the Experiment Station, 
whicJ;1 direct the research; and the 
Exten ion ervice, which super ises 
th op ration of the project through 
the Wa hington ounty Agent and 
th Extension Horticulturist . Local 
interest in thi tudy is high. Growers 
i it th orchard se eral times ach 
ar indi idually and to attend field 
day to ob r the fruit as well as 
to see demonstrations of orchard 
management practices. 
The peach arieties ha e been in 
production for 5 years now. The 
following early- and late-bearing 
ari ties are recommended for com-
mercial production in Washington 
County. The e are given emphasis 
because it is felt that peaches ripen-
ing during these seasons have the 
greatest economic potential in ship-
ment beyond the local market. 
EARLY PEACH VARIETIES 
Early peach varieties in general 
tend to be small unless thinned 
heavily early in the season. Early 
varieties also tend to produce more 
split pits than the later-ripening 
varieties. 
The early peach variety with the 
I a r g est acreage in Washington 
County is Redhavan. This peach 
ripens about July 20 at the Hurri-
cane Experimental Fruit Variety 
Trial. These plots are located in an 
area in which the fruit ripens about 
one week later than other produc-
tion areas in the county. The ripen-
ing date given hereafter will be 
those of the experimental plantings. 
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CARDINAL. hi ari ty i one of 
the b t ry arl p ache with 
comm rcial quality rip ning about 
June 30. It i a How-fie hed mi-
freeston p ach ,ith an attracti e 
r d kin color. Fruit ar firm with 
a lightl trin to m dium t xture 
and good fla or. 
NHA E. hi llow-fleshed 
emi-fr ton ari trip ns about 
July 10. It i a firm good-fla or d 
p ach that i r i tant to browning 
and h a kin c lor imilar to R d-
haven but not 0 well colored. 
C R NET. his llow-fl shed, 
n arl round p a h ripen about 
July 18. It is mooth textured has 
a good mild fla or but tends to 
soften a littl at th apex. It is 
e ntiall a fr wh n full 
ripe. 
his ariety a 
s mi-
ming nearly 
ripen d and has 
an attra ti\ almo t r-all bright 
r d color. It ha high d rt quality 
and ha b n r produ ti e. It 
ripen about J ul 20. Redha n h 
a non-browninO' fl h charact ri tic 
and i w 11 adapt d for freezing. 
BRIGHT. hi ariet ha been 
t t d ral tah 157. It 
is a highly color d ellow-fle hed 
p ach that rip n about July 30. 
It i firm fleshed wi th good fIa or 
and texture. 
LATE PEACH VARIETIES 
The following arieties rip n after 
the p ach san in northern tah 
has nd d. Th ari ties pro ide a 
comm rcial p t ntial for shipment 
to northern Utah as well as extend-
ing th local market season. 
MMER ET. This n w ariety 
ripen at the Hurricane orchard 
about October 3. Th fruit is large 
roun and fr ton with light fuzz 
on the skin. Th fl h is yellow firm 
but melting and of good texture 
and fla or. About one-third of th 
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Figure 3 . Don A. Huber, Washington County 
Extension Agent, and Anson B. Call , J r., Ex-
tension Horticulturist, in spect a lug of freshly 
p icked Me rrill Splendor peaches. 
kin urfa ha a bright red fl h. 
Fr T. hi lar y 1-
P a h rip n about 
r 2 . It i film fl h d with 
a g d t xtur and v r 
h kin i mor highl 
Figure 4. Three peaches get together In 
U ~ah ' s Dixie. The young lady seems anxious 
to proceed with the taste test. 
umm r t. h p ach i a good 
hipp r. 
M RRILL PAGEA T. This peach 
imilar to M rrill Fi ta in all 
rc p t x pt that it rip ns 2 or 
da lat r. 
Table 1. A summary of good and promising varieties and their 
ripening dates at the Hurricane planting. All are yellow-
fleshed varieties 
Variety 
Cardinal 
June Gold 
Stark Earllglo 
Sunhaven 
Coron_ 
I ... haven 
Reel Top 
Sunbright (Utah 157' 
Ilchhaven 
Washlngtan 
Sunhlgh 
I ... Globe 
.... Ina 
Sunc .... t 
Early Elberta 
Iialce 
Elberta 
..... kln 
Jefferson 
.10 0.0 Gem 
Merrill Splendo, 
Summers_ 
Merrill Fle.ta 
Merrill Pageant 
Ilpening date 
June 30 
July 1 
July 1 
July 10 
July 20 
July 20 
July 28 
July 30 
Augu.t 5 
Augu.t 5 
Augu.t 8 
Augu.t 12 
Augu.t 20 
Augu.t 20 
Augu.t 25 
Augu.t 30 
Augu.t 30 
Septembe, 1 
September 1 
September 10 
September 10 
Octobe, 3 
Octobe, 20 
Octobe, 28 
lecommendatlon. 
'erhap. the be.t early peach variety 
Proml.lng new variety 
Proml.lng new variety 
Good early variety 
Good Variety 
Standard earfy variety, good .hlpper 
Very proml.lng new variety 
Very proml.lng new variety 
One of the be.t varietle. uncler evaluation 
Proml.lng new variety 
Good shipper, lemon .haped 
Very proml.lng variety, good .hlp,., 
Proml.lng new variety 
Proml.lng new variety 
One of Utah'. borlte. 
Good variety, good .hlp,., 
leplaclng Elberta In many area • 
Promi.lng new variety 
Old variety 
Good, .uperlor to .10 0.0 Gem 
Proml.lng new variety 
Very good late peach 
Very good late peach 
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Medi(s Operate 
on Unborn Lambs 
method of corr cting birth de-
f cts in unborn human could b 
one de elopment of re earch b a 
team of cienti t from John Hop-
kin ni er ity chool of M dicin 
the Arm d Force In titute of Path-
ology, and the epartment 
of gricul ture. 
Working at John Hopkin m-
er it, the cientists ha re-
deli ered lamb f tu e e eral time 
in ariou stag of d elopment, 
treated them medically or urgicall , 
and return d them to the uteru -
with no apparent harm to the fetu . 
Lambs ha e then b en born in a 
normal manner a t the normal time. 
Quite early in the tudi s, the 
re earchers challenged the 10ngh Id 
notion that immune reaction such 
as the rejection of foreign kin ti ue 
tak s place only after birth. 
They found that lamb fetu do 
reject skin grafts from other sheep 
- adults or other fetuses - after 
only 80 day of de lopment in the 
womb. h f tu doe not reject at 
any time a skin graft " taken from 
anoth r part of its own body or 
grafts from other heep made before 
80 days of de elopment. 
Their finding raises a new ques-
tion, however: If, for most of its 
de elopm nt, a fetus r j ct trans-
plant d ti u from it mother 
bod wh don t th placenta (f tal 
ti u ) and th mother ti su to 
which it i attached rej ct each 
oth r? hare ag r to di co er 
th an w r which may h Ip find 
to make the human body ac-
pare part wh n the original 
wear out. 
In their op ration thu far th 
ci nti t ha e had xc ptional re-
of lamb fetu e after rather 
operation. kin grafts -
if the tak - heal without cars. 
nd th onl trace of a u ture i 
th r maining trand of thr ad. 
nimal g n tici t and woof pe-
ciali ts ha e confirm d that the 
g netic mechani m for wool growth 
i con trolled by th kin on which 
it grow. In one pha e of the re-
earch a patch of kin wa tran-
plant d from th thigh of a f tu 
to it id. Aft r the lamb was born 
it had a mall i land of coar e thigh 
wool growing in a ea of t pically 
fine ide wool. 
nc the under tand this genetic 
m chani m b tter geneticists may 
b abl to d elop h p that ha 
mol' d irabl wool on all parts of 
their bodies. 
PROTECT your FARM with its quality 
FOOD and FIBER products from the 
ravages of insects, weeds, diseases and 
other destructive pests. Guard against 
hazards resulting from improper use of 
pesticides. 
PROTECT your HOME and GARDEN 
where 15 percent of all pesticides pur-
chased are used to help preserve a 
healthy, attractive, productive environ-
ment for work and play. 
New Tomato 
Resistant 
To Curly Top 
tomato line with the highest 
I of r i tance to curly top 
di a of an ariety or br eding 
lin t ted to date has been de el-
op d. 
he tah gricultural Experi-
ment tation and DA Agri-
cultural esearch er ice de loped 
th new line, de ignated VF 4. All 
a ailable s d has been distributed 
to plant breeders. 
Plant breeder may be able to use 
F4 to d elop commercial tomato 
ari tie ther b opening additional 
area of the We t for commercial 
production. In these areas curly top 
di ase i so se ere that tomato pro-
duction i now ri ked on thousands 
of acres otherwi e well suited to the 
crop. 
Although F4 is not suitable 
for comm rcial u e, promising lines 
ar r suIting from crossing it with 
commercial arieties. 
Curly top, a irus di ease spread 
by beet I afhopper, occurs por-
adically in the W tern tates. ince 
there i no satisfactory artificial 
control method known, de loping 
re i tant varieties appears to be the 
only way to prevent losses. 
PROTECT your FORESTS, WILDLIFE, and 
FISH in the interest of conservation, tim-
ber resources, and recreation values so 
vital to individual well-being and na-
tional progress. 
PROTECT your WATER, SOIL, and AIR-
our basic natural resources-from acci-
dental contamination by pesticides or 
other chemicals on the farm, in the 
forest, or in the city. 
USE PESTICIDES SAFELY- FOLLOW THE LABEL 
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Corn Starch Used for Insulation Foams 
Pol ' th r can b mad from corn 
tarch that ar c mparabl in co t 
nd qualit with poly th r now 
u d in manufa turing Ii ht-w ight 
foam for in ulation the U. 
partment f gricultur r port. 
Rigid ur than foam ar u to 
in ulate ref rig rator and fr z r 
r fri rat d truck and tank car 
and building . omm rial produc-
tion i xp ct d to r ach 65 million 
pound thi )ear and 100 million 
pound b 1968. 
rchel' ani I Midland 
SCIENTISTS DEVELOP 
MINIATURE HOGS 
FOR DRUG TESTS 
om-
Miniature white hog are being 
dev lop d by cientists of the 
partment of griculture and the 
Food and Drug dministration for 
u e as research animals. 
B ide aiding FDA's drug testing 
program, the minature animal -
about a third of the weight of 
normal hogs - may help USDA 
learn more about hog nutrition, 
phy iology and biochemistry. And 
they offer orne farmers a way to 
incr ase income braising r earch 
animals for inve tigators at many 
re earch testing and assa ing labo-
ratories throughout the U ni ted 
tates. 
Why hogs as test animals? Dr. 
Francis L. Earl FDA eterinary 
toxicologi t, explains that hogs are 
phy iologicaUy much like humans 
ubject to many of the same 
maladies. he ha e about the arne 
food requirements digest food in 
much the same way - e en suffer 
from peptic ulcers. And a hog's 
heart and major blood essels also 
r mble those of humans. 
mall hogs also require smaller 
do es of costly experimental drugs, 
are less expensive to house, and are 
easier to handle. 
Jack C. Taylor U DA geneticist, 
is in charge of developing the mini-
ature hog herd, which was started 
2 years ago at Beltsville, Maryland. 
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pan ' of Minn apoli working und r 
ith D gricultural 
ha conducted 
that tarch-ba d 
mad for about 15 
a ear. 
up a pro 
ontract inti t rna 
d pol th I' in xp ri-
m ntal lot a lar a 1 300 pound. 
h th n con rt d th pol eth r 
to dr ri id foam at rate of 45 
to -0 pound p r minute. he re-
ulting foam ha e strength, flame 
r i tance and other properties com-
parable to tho e of commerciall 
a ailable urethane foam. 
tarch-bas d polyeth r were fir t 
mad and con ert d to foam on 
a laboratory cal 3 year ago b 
th Northern Utilization earch 
Laboratory Poria Ill. a part of a 
broad effort by R to find n w 
u for farm product. 
The Peoria chemi ts made th 
pol) eth r b ( 1 ) reacting tarch 
ith thyl ne glycol (commonl 
u d as an antifr eze ) to make 
gl co ide and (2) r acting th 
gl co ide with propyl ne oxid to 
make the polyethers. 
A SYMBOL 
To Encourage 
Safe and Effective 
Use of Pesticides 
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Penalty for private use to 
avoid payment of postage $300 
Utah State Univenity 
Agricultural Experimeot Station 
1.opo, Utah 
!IJ~~~ 
Form U. Q. Permit 1141 
POSTMASTER: Please return if unclaimed 
CONTRIBUTIONS TO RESEARCH 
Esso Company 
Nutrition Foundation 
Corn Products Company 
Cudahy Packing Company 
$5,000 for studies of irrigation canals and reservoir linings 
$4 ,930 for studies of lipid and nicotinic acid interrelation-
ships in human blood fractions 
$4,000 for studies of serum alpha-to-copherol levels in 40-
to 65-year-old adults on self-selected diets with and with-
out on increased level of polyunsaturated fat 
$2 ,500 for studies of the manufacture of pizza cheese from 
reconstituted milk 
Merck and Company, Inc. $2,000 for studies of tr ichomoniasis, coccidiosis, and other 
protozoan diseases of livestock in Utah 
American Gilsonite Company $1 ,996 for studies of plant -growth promoting properties of 
pulverized gilsonite and pulverized asphaltine 
Squibb Institute for 
Medical Research $1 ,890 for drugs to aid in brisket disease research 
Ogden Grain Exchange $1,200 for studies of improvement of fall -sown wheat 
through breeding 
Diamond Alkali Company $750 for studies of the effects of certain chemicals and 
packaging films on the storage-life, chemical changes, and 
quality of refrigerated fruits and vegetables 
Calaproved Seed Company $225 for insect pollination investigations an legumes 
USDA DEVELOPS 
SALINITY GAUGE 
A small in trument that will deter-
mine salinity buildup in a plant's 
root zone without di turbing either 
oil or roots ha been de eloped by 
the USDA. 
Buildup of soil salinity is already 
- or could become - a major 
problem in mo t of the nearly 32 
million acre of irrigated farmland 
in the Western tates. Limit d rain-
fall in this r gion reduce the natural 
I aching of alts from the oil. In-
t ad the alt mu t bremo d 
b appl ing irrigation \ at r in ex-
f that aporat d from the 
oil. 
om 
h ck 
th el c-
n or can b p rman ntly in ta ll d 
b low plow d pth at diff r nt loca-
tion in fi Id to gi continuou 
indi ation of il alinity fluctua 
ti n . It i now bing u d as a r -
arch tool but it al 0 has practical 
alu . For xampl an ngin er in 
an irrigation di trict could u e n-
r to d t rmin \ h n to appl 
I aching or oth r manag m nt prac-
tices to reduce salinity. 
GREENS FOR HOUSES REPRESENTATIVE HOUSE PLANTS THAT CAN TOLERATE HOME INTERIORS 
(Continued from page 5) 
REWARDS 
A greenhouse unit offers the 
potential of growing to perfection 
flowering plant such as Easter lili s, 
azalea, gloxinias, or orchids. It may 
be used to start spring b dding 
plants like petunias snapdragons 
and geraniums or for forcing utch 
bulbs like crocus, hyacinths, daf-
fodils and tulip. Coordination of 
temperature requirements and space 
needs of various plants must be 
worked out. 
The interest is rewarding. Good 
displays in the gr nhous , or speci-
mens taken inside the hom are a 
compensation only appreciated by 
those who have done it. 
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A. Minimum light (a ... b.neflted with Intermediate IIlht) 
1. Allaon.ma mod •• tum Chin ... Ev .......... 
2. A.pldlstra Iron Plant 
3. Cranula arbo .... c.n. Jad. Plant 
4. Draca.na sand.riana Dracaena 
5. Rcu. .Ia.tlca lubber Plant 
6. Philod.ndron cordatum Heartleaf Phllod.ndron 
7. Sanseyl.rio Bowstrlnl H.mp 
8. ScheHl.ra actlnophylla Scheffl.ra 
9. SynOlonlum podophyllum N.phthytl., or Arrowhead 
•• Gen.ral hom. condition • 
1. CI •• u. rhomblfolla Grape Ivy 
2. DI.H.nbachla pleta Dumb Can. 
3. Euphorbia .pl.nden. Crown-of-Thom. 
4. Rcu. pandurata Rcldl .. eaf RI 
5. Hedera helix Enilish Ivy 
6. Mon.tera dellclosa Culleaf Philodendron 
7. Pandanus veitch I Screwpin. 
8. Pllea cadl.rel Aluminum Plant 
9. Sclndap.u. au ... u. Potho. 
10. Various kind. of cacti 
11. Various kind. of .ucculenh 
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